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TODAY’S RESEARCH AND TOMORROW'S POWER 








costs, and 3) overcoming the limita- 
tions on higher generator ratings im- 
posed by current shipping restrictions 


BENEFITS TO ELECTRIC UTILITIES—By 
searching for new knowledge and cap- 
italizing on existing technological op- 
portunities, General Electric is striving 
for turbine-generator advances that will 
continue to result in low operating costs 
per kilowatt-hour of electricity produced. 
Exploring all possible avenues for tech 
nical innovations and product improve- 
ments also helps electric utilities to 
satisfy their needs for increased powel! 
capacity. Also, these General Electric 
research programs mean added value- 
in-use for G-E steam turbine-generators 
operated by electric utilities 


FOR MORE INFORMATION on today’s 
research and tomorrow’s power at Gen- 
eral Electric, contact your local G-E 
Apparatus Sales Office or write for Bul- 
letin GP-81. General Electric Company 


G.E."S THERMIONIC CONVERTER, as a major power producer is a long way off Section 301-388, Schenectady 5, N. Y. 
Pure research, however, is paying off in new ideas for improving today’s generating 


equipment. Immediate gains are being achieved through research and develop- 


ment on 


TECHNOLOGICAL PROGRESS 
ne! Electric icross the board 
é c res h in the 
pment of new sources of energy 
generating electricity is expected 


mediate as well as long-term 


vement in powel generation 


TWO LONG-TERM PROSPECTS for gener- 


lich appear techni- 


ng fECUTICILY 





nd econ feasible in the 
t é ine € hissl powel 
I l power. 

I t t ( tinued technological 
progress in these areas, intensive re 
earcl i ilso being carried on to 
develop and utilize even more novel 
urces of energy—the fuel cell, direct 
conversion of solar energy to electricity, 


nd the thermionic converter! 


Investigations in these and other areas 


undoubtedly produce unexpected 





++ 


payofts which can have almost imme 
diate application. The search for fusion 
power, for example, could lead to by 
products in circuit technology or radia 
tion generation long before fusion 


energy is harnessed for peaceful use. 


SIGNIFICANT PROGRESS has already 
been achieved in the liquid cooling of 
generator stators. The nation’s first 


MORE POWER TO AMERICA 


GENERAL €@ ELECTRIC 





- « « longer last-stage buckets 


large turbine-generator with water- 
cooled stator windings is now being 
manufactured by General Electric. The 
two generators of this cross-compound 
unit are each rated 265,000-kva at 30 
psig hydrogen pressure. 


Water has over twice the heat removal 
ability of oil. Its use as a liquid coolant 
will help to open up avenues for: 1) 
the building of generators of up to one 
million kva capacity while retaining 
the basic design simplicity of conven- 
tionally-cooled units, 2) significant ... and increasing the capacity of steam 
Savings in power plant construction  turbine-generators. 
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Winter Peaks Very Near Estimates 


Reports from a — of industry indicate most daily 
peaks came early in Christmas week ; p 48 


Smelting Furnaces Convert from 25 to 60 Cycle 
Theodore A. Leeds, Electro Metallurgical Co 


c 


Changeover includes 160-Mw substation, installation of 


19.| witcr Yr 7; ynetor re f LICE Vv C 59 
2-kv switchgear and transformers, furnace conversions...p 52 


Computer Optimizes Bus Design 


C. A. Imburgia, H. K. Amchin, S. G. Vassiliev, 
American Electric Power Service Corp 




















Best of designs for generator or su vane bus structures 

e selected by IBM 650 comput aia, Hea ga 
4th Commercial Cooking Survey 

Commercial cooking load grows 592,800 kw in 18-month 

period bringing an average yearly revenue of $9.5 million. 

Woon ——. Proves to be good load sustainer even during business 
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In Idaho Power’s brand new East Gate 
Substation at Twin Falls, Idaho, CM-OT 
control cable is used on control circuits in- 
volving transformers, regulators, metering 


Ea 





equipment is located in the yard, with 
cables going underground and up into the 
main control board. 


“We expect 30 years’ service from this direct- 
burial cable,’ says Idaho Power Company 


On its substations along the Snake 
River, Idaho Power Company uses 
a direct-burial cable that elimi- 
nates the need for conduit or pipes 

provides complete resistance 
to soil alkalinity, severe tempera- 
ture fluctuations and active ro- 
dents, as well as excellent mechan- 
ical protection. 


It’s Okonite’s Watertite- 
Okoprene control cable with 
CM-OT* finish—a lightweight, 
flexible cable of great compressive 
strength. Heart of CM-OT con- 
struction is a corrugated bronze 
* Patent No. 2722562 





tape that gives unusually high 
compressive strength. The corru- 
gated tape is bonded to a tough 
wall of Okoprene, reinforced by an 
Okoprene-filled tape overall. This 
composite covering provides a per- 
manent barrier against rodents, 
moisture, soil alkalies, acids, oils, 
sunlight or mechanical damage. 


It will pay you to learn more 
about CM-OT quality cable con- 
structions with corrugated bronze 
tape protection. Send for Bulletin 
EW-1121, The Okonite Company, 
Passaic, New Jersey. 
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Corrugation = strength plus lightness 
Just as corrugated construction adds 
strength to underground pipes, so cor- 
rugation of shielding tape permits the 
construction of CM-OT—the stronger, 
lighter, more flexible and more easily 
handled cable. 
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| Politics and Public Power 


| , , ; 
1} During Electrical World carried 


roughly 200 pages of ediiorial material cover- 


1958 















ing the political activities of city, state and 
federal governments and related activities of 
organizations and politicians in the field of 
the promotion of or resistance to the public 
powel movement. Right now we predict that 
the activity in both the political and public 
power areas of activity, affecting elect ic utili- 
ties, will be headline items for most of 1959. 

lo serve our readers’ interests in this field, 
Electrical World will continue to be on top 
of the news each week, reporting and inte 
preting the events in the political centers of 
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(nd as an additional service we 
are carrying a special report on this subject 
this week and each week in the front yellow 
insert called the “Electrical Week.” 

lo make room for this interpretive report 
on politics and public power, we are reducing 
the summary of each week's issue 


pages to one page. 


the COUNTY. 


trom two 
lo summarize an issue of 
Electrical World in this space will provide a 
hew ¢ hallenge to our editors but better s¢ rvice¢ 
to Vou 

We hope this additional service will mak« 
your 1959 reading 
enjoyable 


and 


Leach, \Mia 


more 


helpful 
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STRAND 





If someone asked you the price of Copperweld Strand, 
the chances are that you’d err on the high side. Why? 

Simply because this permanently non-rusting guy and 
messenger strand has for more than 40 years been rated 
absolute tops in its field. Judged by the admittedly 
longer service and maintenance-free life its use assures, 
you’d naturally expect it to cost more—much more. But ‘ 
that’s no longer true. 

Now, with the new Type M Strand, you can obtain 
all the money-saving and performance advantages of 
Copperweld construction at a price comparable to that 
of ordinary strand. This was made possible by developing 
new higher strengths especially suited for guy and mes- 
senger use, and introducing new cost-cutting production 
techniques. 

Pliable and easy to handle, this superior strand is 
available in a complete range of breaking strengths. Ask 
us to quote on your guy and messenger requirements. 
You'll find the price is right. 


COPPERWELD STEEL COM PANY 
WIRE AND CABLE DIVISION Glassport, Pa. 
For Export: COPPERWELD STEEL INTERNATIONAL COMPANY, New York 











Furnished in coils of 
3 250, 500 and 1,000 feet 
} depending on the size. 
Reels of 2,500, 5,000 and 
10,000 feet are also available, 
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GUY and MESSENGER STRAND 
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You can get prompt help with any outside 
construction problem through your Graybar 
office. In over 130 cities there are Graybar 
offices and warehouses ready to fill your every 
need for line materials, hardware and tools. 
And through any of these offices you can get 
the help of Graybar Outside Construction Spe 
cialists, strategically located in 19 principal 
cities, equipped by training and experience to 
give you prompt, dependable help. 


Line building can challenge the skill and ingen- 
uity of the best transmission engineers. When 
the line runs through rugged country, when the 
specifications are precise, take full advantage 
of the broad facilities and specialized experience 
of Graybar. No matter where your job site may 
be located, no matter what new requirements 
may be presented in tensions, insulation and 


-GraybaR -- 
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rrain—exacting specifications? 


Call on Graybar 


for everything you need 





erection, call on Graybar for engineering assist- 
ance as well as all your transmission line mate- 
rials and supplies. If you would like to see our 
bulletin on High Voltage Transmission Line 
Materials, and you are located in the U. S. or its 
possessions, write us for your copy. It’s complete 
with illustrations, applications and specifica- 
tions. It is free, of course. 710 





GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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This Man Can Mean Extra Profit For You 


This is a Dowell Service Engineer. He is an expert in 
of chemical solvents to remove scale and sludge 
1 your process systems, boilers, tanks and piping. 
Using the exclusive Dowell methods of chemical clean- 
ing, this engineer can free up the profits that these deposits 
t from your operating ledger. 
More than 15 years experience in all industries—for 


example, oil refining, chemical, steel, public utilities and 


paper—give Dowell engineers full knowledge of the prob- 
lems of cleaning plant equipment. 

Add to this experience the benefits you get in special 
equipment, chemicals, research and trained people. 

Put this ability and experience to work for you. Let 
the Dowell man engineer a profitable chemical cleaning 
program for you. Dowell—the largest, the oldest, the most 
experienced chemical cleaning service—Tulsa 1, Oklahoma; 
and 165 stations and offices in major industrial centers. 


Chemical cleaning service for all industry 


DIVISION OF THE DOW CHEMICAL COMPANY 
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announcing the use of 
corrosion resistant ; 


COPPER-ALLOY STEEL 
in the manufacture of Na 


A(O)) DANG 20) 8 IN 


ee 


HARDWARE [> 


at no extra cost! i 


“If copper steel is defined as containing at least 0.20 percent JOSLYN MEG. ano SUPPLY co, | 
copper, we may state conservatively that a copper steel is ff 
roughly twice as resistant to the atmosphere as a low-copper, 

plain-carbon steel; this advantage is more evident in an in- 

dustrial atmosphere on account of the reiatively high corro- 

sion rate of low-copper, plain-carbon steels.” (A quotation 

from United States Steel booklet.) 





’ 





“Through more than three decades since it was first manu- 
factured by Inland, Inland Copper-Alloy Steel has been giv- 
ing long and satisfactory service. Also, government bureaus, 
engineering association and private laboratories have con- 
ducted numerous tests of the corrosion resisting properties 
of steel alloyed with copper. These tests have established the 
marked superiority of copper-bearing stecl in resisting corro- 
sion in different types of atmospheres.” (A quotation from 
Inland Steel booklet.) 


ee ee 


We have a booklet for you titled, ‘“‘Corrosion of Steels’’, issued 
by the United States Steel Corporation which contains inter- 
esting data that can save your company maintenance time 
and money. To get your copy, fill in the coupon and mail 
today. There’s no charge, of course. 


Joslyn Mfg. & Supply Co. 
155 North Wacker Drive, Chicago, Illinois 


Gentlemen: 


I am interested in extending the life of our Pole Line Hardware. 
Please send me ____ booklet(s) titled, “Corrosion of Steels’. 


Name 
Company 
Address 
City 




















Pierce Fredericks, Commercial Vice President of Federal Pacific; 
William Welch, Jr., Vice President, Engineering, Purchasing and Stores, 
Long Island Lighting Company; Harry Ashman, Apparatus Sales 
Engineer, Federal Pacific; Arthur Sugden, Manager of Engineering, 
Long Island Lighting Company, inspect Federal Pacific Type AF Oil 
Circuit Breaker at Massapequa Substation of Long Island Lighting Co. 


ANOTHER NEW FEDERAL PACIFIC 


OIL CIRCUIT BREAKER ON THE JOB 


This new 34.5 kv type AF oil circuit breaker is one of 
many Federal Pacific breakers used by the Long Island 
Lighting Company. Employed as a line breaker on a sub- 
transmission line, this type AF breaker—like all Federal 
Pacific equipment—is ready to perform as specified. 

Here are some of the advantages utilities gain by 
specifying Federal Pacific type AF oil circuit breakers: 
RAPID ARC EXTINCTION—extreme simplicity of interrupt- 
superior condensation-type are 
extinction principle. Oil injection into the hot gas bubble 
accelerates condensation and cooling...results in high 
dielectric recovery rate...prevents are re-ignition at 
proper gap distance with minimum pressure build-up 
and erosion. 

TYPE OA HYDRAULIC OPERATING MECHANISM—ultra-rapid 
response, 100% trip-free under all conditions, safe and 
proven dependable. 


ers...no moving parts... 






HIGHEST MECHANICAL SAFETY FACTOR—demonstrated by an 
ability to withstand an indefinite number of no-load op- 
erations without oil in the tanks. Uses no dash-pots in the 
tanks. 


RIGID FRAME DESIGN—functionally designed frame pro- 
vides trim lines with exceptionally strong joint construc- 
tion. Oil gauges and position indicators clearly visible 
from ground level. 


LOW MAINTENANCE COSTS—factors such as the extremely 
simple method of interruption, the precise positioning of 
contacts, the overall “built-in” simplicity, result in out- 
standingly low maintenance needs. 


For full details of the many advantages offered by 
Federal Pacific type AF oil circuit breakers, call your 
Federal Pacific engineer or write Federal Pacific Electric 
Company, 50 Paris Street, Newark 1, New Jersey. 


FEDERAL @ raciric 


Better Products to Control Electricity 
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The Electrical Week 
’ 
{ 
' 
' 
FUTURE NEWS > Watch for sharp Democratic reaction to Administration’s budget 
i 
request for atomic powe1 development 
LATE NEWS > Appellate Court revokes Indiana PSC order on federal loans. PSC’'s 
powe! over CO-Ops do not ine lude sources ol borrowed tunds court 
says. Decision clears one obstacle to $42-million steam plant that 
Hoosier co-op syndicate hopes to build. 
\ir Pollution Board turns down proposal for costly sulphur dioxid 
control in Louisville, Ky. 
Tighter control on hydro dam licenses and amortization reserves is 
recommended in House Legislative Oversight Committee report 
Proposed changes in Federal Power Act are almost carbon copies 
of FCC Chairman Kuvkendall’s suggestions (EW. Dec. |, p 69 
a Maine PUC grants Bangor Hydro °$365,385 rate hike, advises 
company to use “accelerated depreciation.” PUC chairman objects 
says Its up to management . Pacific P&L asks Oregon PUC for 
$3,969,000 rate increase; asks Washington PSC for $995,000 a yea 
oY First National Youth Conference on Atom will be held in Atlantic 
i ze cae : 
me City, April 30-May |. For info, write Electric Companies Public 


Information Program, 2 West 45th Street, New York City 


Management changes... G. O. Hylande1 to president ot Ebasco Inte1 








, national, succeeding Henry Sargent who becomes chairman; E. D 
= Early to vp-operational services at Southern Services; Ray Morton 
to acting president of Memphis LGXW;; E. J. Surowiec to chief engi 
neer of Central Maine Power; H. S. Kaltenborn to vp and assistant to 
president and Dr. S. W. Herwald vp-research both of Westinghouse 
R. C. Kirk to vp-research and engineering Line Material, and W. | 
Wheeler to executive vp of American Chain & Cable. 
POWER OUTPUT—UP 5.7% (Week ending Jan. 3), Kwhr 12,364,000,000 
Billions of Kwhr 
14.5 Per Cent Change From Previous Year 
14.0 @ Total U. S ae pen er 
13.5 fv Mid. Prat hey By -r a 
Cent. Ind +99 11.9 : 
ERR 1959) Cet es Sa RE EN SS ; cum. tas tus i 
125 MAN | | $3 —_}— < fap een. ts ts 
. Pacific 
12.0 § sw. es iff + 
15 Seasonally Adjusted index 239.9 
Week Ago 244.8 Year Ago 227.3 
11.0 Goa Source: Edison Electric Institute 
10.5 > 
F M A M J J A S 1@) N D 
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Preview of this issue 





EVENTS > Winter peak loads were up 4.4% over a year ago. Most companies 


) 


were within 2° of estimates (p 48) . TVA’s annual report for 
fiscal ’58 shows general decline in power sales, revenues yet points to 
channels of potential development not fully envisioned by the 
founders Meanwhile, an economist says IVA power costs would 
be a third higher than neighboring companies if normal expenses 


were factored in (p 49), 


SPECIAL REPORT: > Recession or not, commercial cooking is a good load builder. ‘I his 


COMMERCIAL is Shown in Hotpoint Co’s fourth survey. Seventy companies added 
COOKING 95.395 kw in 1957 and 197,421 kw in first six months of 1958. 
\verage per utility in 757 was 5,648 kw. ‘Total EAR was $9,217,151 


97; 54,884,074 for Jan.-June, 1958 (p 57). 
MANAGEMENT > The great debate on liberalized depreciation rages on in hearing 
rooms of California PUC. Here are excerpts from testimony, of inte1 


est to utility management from coast to coast (p 91). 


ENGINEERING > Conversion of Electro Metallurgical 175-Mw load from 25 to 60-cps 
supply involves new substation, 12-kv switchgear, secondary trans 


formers, adaptation of furnaces, some 60,000 kvar of manually 


Politics and Public Power 





aw es? fA 





Federal power policies will be a majo REA forces—Democratic and Republican— 


tleground in the new Congress, which met ill fight Administration efforts to raise the 


s { ith the oreatest Democratic ma interest rate on loans, will oppose private 
ities since the late 1930's financing of co-op projects. 
here is hardly an area of Democratic in 
sirest thik det mek. ieee wie ob alee The atom will be a part of a fight—with 


valve: the elertiic abllire .istlasios sal ie Democrats pushing for federal construction 


| 1 «cy \ 
Dd power Ccompctitors program 


[The new Democrats from the western recla- The most serious conflicts will involve the 
REA and the Middle Snake River. The Ad- 


ministration is trying again to bring co-op 


mation states have ambitious ideas about fut 
her development—ranging in scope from th« 
Neuberger Columbia River Development loan policies into some relationship with the 
price other people have to pay for money, in- 
cluding the ‘Treasury Dept’s own borrowings. 


Corp scheme, to another round of fighting 
wer the Middle Snake River, to federal hai 
essing of the falling water at California’s But the 2°7 rate has become sacrosanct with 
Prinitvy River Dam the co-op lobby. 

[ake note of the fact that Sen George 
\iken (R-Vt.) the leader of the so-called 


modern Republican bloc, declined to run for 


[The dominance of the TVA bloc in the 


Senate will exert renewed pressure to get Con 


gressional approval of self financing to let 


IVA expand with its own: resources. 


12 ELECTRICAL WEEK 


Hoor leadership because, as he put it, “I want 
to fight the Administration on the REA issue, 
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switched static capacitors (p 52). . 


Stainless steel hardware prolongs 


insulator life in railroad tunnel (p 55) . . . Digital computer selects 


\merican Electric Power bus design in 1% of time of man using 


hand methods for calculating short-circuit stresses (p 56). 


METHODS > On-the-spot maintenance tests of substation gear is done by PSCo of 
Colorado with tightly designed 10-ft panel truck (p 63). 


SELLING > Six industry groups, three manufacturers have teamed on Eye-F1 
promotion under direction of National Lighting Bureau (p 75). 


MANUFACTURERS > Gas-insulated transformer that tops previous capacities has been 


shipped by GE. 


Che unit is rated 10,000 kva, 69-12.4 kv; features 


safety, less weight, easier blower motor inspection (p 76). 


NEW EQUIPMENT > Post insulators that attach horizontally to poles come in ratings ol 


55, 45, 55, 66, and 8&8 kv 


Five hardware designs are available for 


spaced aerial cable clamps (p 84). 


PEOPLE > Shifts at American Electric Power find Paul W. Emler upped to com 


mercial vp. John H. K. Shannahan becomes his assistant (p 97). 





and so should not be the party spokesman on 


the Senate floor.” 


The development of the Snake River is 
pinned on all sides by politics. ‘(The Adminis- 
tration is somewhat divided, with Corps of 
Engineers and the Bureau of Reclamation 
differing on the Mountain Sheep and Pleas 
ant Valley sites. 

The Pacific Northwest Power Co is before 
the Federal Power Commission with its pro 
posal, and the Rep Gracie Pfost-Sen Wayne 
Morse bloc in Congress will renew demands 
for a high Hells Canyon Dam, a perennial 
from the public power side. Whether a stale- 
mate is reached, and it probably will be, the 
fact remains that the political fight may delay 
development in the area. 


California’s cave-in to the Democrats in 
November poses a threat to Pacific Gas & 
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Flectric Co's proposal to develop the falling 
water at Trinity Dam. The Interior Dept last 
year favored PG&E's plan as part of the Eisen- 
hower partnership policy. 

But the election of Democrat Clare Engle 
to the Senate, and the sweep by Democrats 
across the state strongly indicate that Con 
gress will vote money for Reclamation Bureau 


development. 


So, the year is going to be tough in Wash 
ington. Words will be harsh and _ publi 
power forces will push for gains, despite testi 
mony from private utilities that they aren't 
sitting idly by in meeting the need for new 
energy for industry and the citizens, but 
rather are expanding faster than any other 
group in the economy. The story the private 
utilities have to tell is a big and good one— 
but may be hard to hear in a Washington 
full of the noise of public power groups. 
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Executive Reader, 










































It is the obligation of government to inove forward more vigorously 
in the nuclear reactor field until such time as technological obstacles 
are overcome. We cannot expect private enterprise to take the lead until such 
time as there is a reasonable expectation of profit from nuclear reactor 
operation. I expect to continue to press vigorously during the 
next session of Congress for an acceleration of our reactor program. 
Sen. Albert Gore (D-Tenn.), American Municipal Assn meeting, Boston, 
December, 1958. 


TECHNICAL NOTES 






Aluminum transmission towers first will be justified where transportation 
costs are appreciable or where maintenance costs due to contamination 


are high 


Most changes for the advanced gas-cooled reactor will lower capital 
costs per kw, but will involve fuel enrichment. ‘Vhis will bring 


moun 
higher capital costs for an initial fuel charge and higher operating 70-fo 
° . ° . has t 
costs. Paper studies only roughly indicate the economic balance between 
these conflicting forces. 
{- 
Inclusion of mutual inductance of transmission lines in analog 
computer studies of system transient response should be considered N 
carefully. Mutual inductance of some line configurations can be 
important in determining line surge impedance. 
fhe I 
ind r 
‘tand 
ment. 
FROM EDITORS IN THE FIELD laire: 
other 
a ae - watt 
Light blue is the new color chosen for Cincinnati Gas & Electric’s vilia: 
company cars to promote safety and cleanliness. The light color 1s Th 
more easily seen at night, shows less dirt than darker colors, en- mour 
hances resale by making cars look newer, and will not be confused with esult 
colors of other fleets. Re 
Doyle 
. : : iry fi 
Capacitors protect equipment from lightning and power surges wnthu 
on Duke Power Co system. Two installations paralleled by 
arresters have been made on both 44 and 100-kv radial i. 
circuits, where maximum voltage rises occur. 1g 
4 


Pushbutton testing of supervisory channels is being developed by 
a utility in the Southeast. A control console will have pushbuttons 
for controlled equipment such as breakers or regulators. A master 
button will test each piece of equipment in sequence. 
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North and south business sections of Mishawaka, Ind., are 
lighted by 94 L-M V-type fluorescent units (188 luminaires), 
mounted on 30-foot aluminum poles which are staggered at 
70-foot spacing. Each of the two 4-foot luminaires in the V 
has two 100-watt lamps, providing approximately 24,000 


lumens per pole. Units were supplied by Englewood Electric 
Supply of South Bend. Installation was by the Mishawaka 
Electric Department under the direction of Superintendent 
Austin R. Klien, with the cooperation of L-M's Field Engineer 
C. W. Puent. Note the even, diffused lighting. 


1-M V-Type Fluorescents Turn 
Night Into Day At Mishawaka 


fhe L-M V-type luminaires used in Mishawaka 
ind many other cities in the country are an out- 
standing development in outdoor lighting equip- 
ment. These V-type units consist of two lumi- 
laires mounted at a 45-degree angle to each 
yther. Each luminaire contains two 4-foot 100- 
watt fluorescent lamps. This gives maximum 
itilization of the light output. 

The design of the luminaires, plus the 30-foot 
mounting height and 70-foot staggered spacing, 
esults in exceptionally even light distribution. 

Referring to the installation, Mayor Albert L. 
Doyle said: “The installation of our revolution- 
iry fluorescent lighting system is heralded by 
mthusiastic and universal acclaim by all of our 
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citizens and, most particularly, by our merchants, 
who honestly feel that a long-awaited improve- 
ment has been most satisfactorily completed.” 
What Do You Want To Light? 

Tell us your problem; L-M lighting engineers 
will help you solve it—whether it’s a street, a 
parking area, a subdivision, or an airport. L-M 
makes equipment for all, and L-M engineers will 
design the system you need, and provide com- 
plete plans and a bill of materials. For infor- 
mation and bulletins, ask the L-M Field Engineer 
or Lighting Engineer in your area; or write 
Lighting Division, Line Material Industries, 
Milwaukee I, Wisconsin. In Canada: Canadian 
Line Materials, Ltd., Toronto 13, Ontario. 
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Shallow design, for 
wide spread 
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Deep design, for more 
concentrated light 
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Delta type, for park- 
ing areas, shopping 
centers 
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Floodlight type, for 
parallel lighting 
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L-M TRANSFORMER ENCLOSURE, installed, on a concrete pad, prior 
to planting with shrubbery, which can hide the unit completely. This 
enclosure contains a standard pole-type 15 kva Round-Wound’ trans- 
former, cutouts, and accessory equipment. Covered opening at top 





TRANSFORMER ENCLOSURE, which has just been assembled on the 
job site, being mounted on concrete pad, which is provided with 
openings for leads from the direct burial primary cable and secondary. 
The enclosure is bolted down to the pad with tamper-proof bolts inside 
the housing. Both front and back panels are removable, and are pro- 
vided with hasps and staples for padlocks. 





provides chimney action ventilation. Enclosure is 12-gauge steel, 
painted with zinc-rich coating and weatherproof finish coat. It comes 
knocked down, is bolted together on the job site. Unit shown is a 5 kv 
enclosure which takes a maximum transformer size of 50 kva. 


re 


4 





L-M ENCLOSURE with pothead from primary cable, fuse cutout, and 
pole-type transformer in position. Arrangements can be made for 
mounting cutouts, arresters, reclosers, sectionalizers, switches, second- 
ary service meters. This type of construction lends itself to low-cost 
underground construction and meets the requirements of subdivisions, 
and other locations where pole lines are prohibited, 
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Left, L-M PAD-MOUNTED TRANSFORMER; center, transformer with 
enclosure bolted on the front. Right, enclosure closed with place for 
padlock below door handle. Note, at left, that fins between tubes and 
tanks prevent use of tubes to tie fence or aerial guys. Center view 
shows separate door for the high voltage compartment on the left 
side and barrier plate between high and low-voltage compartments. 

Mounting pads are provided inside the compartment for accessory 


and protective equipment, and for secondary service meters if desired. 
Complete welded construction; no loose panels; weatherproof finish. 
Each compartment takes three sizes of transformers so transformer 
size may be increased without changing secondary wiring. 

These transformers are available in single-phase from 25 to 167 
kva, 12470 GrY/7200 volts—240/120 volts; and in three-phase L-M 
Uni-Wound design from 75 to 500 kva, 12,000 volts delta. 


L-M Announces New Surface-Mounted 
Transformer Units For Underground 


Line Material, a leader in research and development of equipment for underground distribution, 
produces a new pad-mounted transformer and an enclosure, both for above-ground installation. 


Utility companies are facing growing demands for under- 
ground construction. Conventional type underground 
is costly. L-M’s new pad-mounted transformer, and a 
transformer enclosure for a pole-type transformer, bridge 
the gap between overhead and full subway construction. 
These units may be used with full or partial conduit in- 
stallations or with direct-burial cable. 


Appearance With Economy 

When planted with shrubbery around them, both the 
transformer and the enclosure make a great contribution 
toward solving the appearance problem, and still pro- 
viding required safety, convenience, and accessibility. 

L-M engineers are constantly studying underground 
distribution, are working with utilities to help solve 
their problems. The items shown here are just two of 
many L-M developments. Many others are in produc- 
tion or on the boards. If you have ideas or problems, 
let’s talk them over—perhaps we have something that’s 
exactly what you need. 


Pad-Mounted Transformers 


The transformer is a full-output L-M Round Wound 
transformer with a locked, tamperproof cabinet fastened 





to the transformer tank. This cabinet covers live parts and 
provides space for protective and accessory equipment 
and service meters. A separate inner door locks the 
high-voltage connections. This transformer is available 
in several sizes, in single and 3-phase units. (See photo 
caption above.) 


Transformer Enclosure 

The housing is heavy sheet steel to be mounted on 
a pad, and designed to hold a conventional pole-type 
transformer and protective equipment. Arrangements 
can be made for mounting meters, and for telephone 
service equipment. The enclosure comes knocked down, 
is bolted together at the job site—which makes it very 
convenient to handle. Shielded opening at top provides 
chimney-action ventilation. Several of these enclosures 
may be grouped, to hold several transformers or addi- 
tional accessory equipment. 


Get Complete Data 


For literature on pad-mounted transformer 
and transformer enclosures, contact your 
L-M Field Engineer ; or write Line Material 
Industries, Milwaukee 1, Wisconsin. 
371 
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LARGE URBAN-TYPE L-M PACKAGED SUBSTATION, design these packaged stations in sizes from 5 to 


designed by Line Material and erected in minimum 161 kv, for industrial plants, and for rural and urban 
time with L-M prefabricated steel. Incoming lines are locations on utility company lines—all with com- 
69 kv; outgoing are 7.2/12.47 kv. L-M engineers pletely coordinated plans, structure, and equipment. - 


L-M-Engineered Packaged Substations F 
Save Planning and Construction Time . 


by W. V. SWAN, Product Manager Fast Erection 


Substations and Power Switching Equipment : : 
L-M’s pre-engineered steel trusses and columns are 


completely prefabricated, and shipped knocked down or 
factory-assembled. Structures are steel, or aluminum 
alloy. Members have round holes punched at 3-inch 


Line Material Industries 





Line Material packaged substations offer wide choice of 


design and application; considerable flexibility and pro- : . is 5 
‘ Soe fat : intervals (before galvanizing) with square holes every a 
vision for future expansion; great savings in engineering : é ; a : . 
iSic I é ii C iin foot. This eliminates measuring and drilling, and damage wit 
and ordering for utilities. And, because of L-M’s unique nee : , duc 
; f ; to galvanizing. Holes accommodate all bolts for lacing 
prefabricated steel structure, these substations are fast 3 ine per 
members and apparatus. That’s why they go up so fast. 
and easy to erect. p Shi ma 
rompt Shipment neh 
One Order Does It! S , err din3 4 — acc 
Structural steel can be shipped in 3 to 4 weeks after * 
Completely coordinated L-M substations need only ; pei olay: ; 7 
: : < final approval of order; complete stations in 4 to 12 mil 
one order; are delivered either as one shipment or ya Wee ie “it ie . 
: weeks. Station design provides for easy, safe accessi- ing 
coordinated to your construction schedule. It’s easy to =e eat 3 : 
. wie bility to all equipment. Stations meet NEMA, ASA Po 
order an L-M substation. Just give us a one-line diagram oe 
e what ' tell = it k ie and AIEE standards. anc 
of what you want—or tell us your voltage, kva require- i te , , : 
: — eee Ask the L-M Field Engineer for complete information ind 
ments, number of incoming lines and outgoing feeders, . Karon f 
d ‘abl d , desi = a tati and bulletins; or write Line Material Industries, Sub- 0 
and area available—and we esign your substation zs 
stiles. station Department, Milwaukee |, Wisconsin. pul 


for you! 


¢yY LINE MATERIAL Industries 


McGRAW-EODISON COMPAN Y MAGRAWS 






(Ne 


DISTRIBUTION TRANSFORMERS * KYLE RECLOSERS AND OIL SWITCHES * FUSE CUTOUTS AND FUSE LINKS * LIGHTNING ARRESTERS * POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS * CAPACITORS * REGULATORS * OUTDOOR LIGHTING * LINE CONSTRUCTION MATERIALS * PORCELAIN INSULATORS * FIBRE PIPE AND CONDUIT 


Most Complete Line of Equipment for 20/34.5 kv Distribution 











































L-M'S 27 KV TYPE SS 


1 distribution valv CAPACITOR 
pers coeds ae EQUIPMENTS, 
cost protection for 150 blocks and 3 
ye seen ot oe KYLE TYPE E RECLOSER, 


23 kv, 150 kv BIL, in standard 
ratings, for single-phase exten- 
sions of the 20/34.5 system where 
the potential across the recloser 
will at no time exceed the maxi- 
mum design voltage of 25.8 kv. 


TYPE HXO POWER FUSE 


(left) and Type HDO fuse cutout. The 
27 kv, 100 ampere HDO has a rated 20 KV ROUND-WOUND® TRANSFORMER, 


i for this service, with 
interrupting capacity of 4000 amperes. specifically designed . 
The 38 kv, 200 ampere HXO has a rated 150 kv BIL, high overload capacity, low 
interrupting capacity of 5000 amperes. exciting current, and low losses. 


How 34.5 kv Distribution Cuts Costs... 
Here’s Data on Methods, Materials 


®@ Idaho Power Company pioneers 20/34.5 kv distribution, with ten years’ experience. 
@ L-M pioneers, with research and development on apparatus, construction materials, 
and application for this economical distribution voltage. 











es L-M Provides Information, Apparatus 
oe by J.R. McDONALD, Field Engineer iia 


— eayCuieepurarens L-M has collected some of this data, and is offering a 
compilation, along with information on the apparatus 
and equipment L-M engineers have developed in work- 

Complete elimination of subtransmission, ing with Idaho Power Company and others. 


with fewer substations, higher feeder loading, and re- Mail This Coupon For More Information 
duction of regulating equipment, resulting in lower cost 


; Ask your L-M Field Engineer for copies of Sx : 
per kva of installed capacity, appear to be among the papers L-M makes available on 20/34.5 kv * > 
major advantages afforded by 20/34.5 kv distribution, distribution, or mail the coupon—and we will 
according to Idaho Power Company. send them promptly—no obligation. 

This progressive company now operates 275 pole line ———-——— —- — — 
miles at this higher distribution voltage, and is expand- LINE MATERIAL Industries, Milwaukee 1, Wisconsin EW-1129 
ing the system to serve additional farm customers. Idaho Please send, free, copies of the following papers: 
Power has found economical methods for conversion, () 20/34.5 kv—An Economic Solution, by Don E. Haasch, 
and its experience is being generously offered to the Special Studies Engineer, Ideho Power Company 
industry. At the same time others, such as H. L. Hess 


(J 34.5 kv—A Possible Future Necessity, by H. L. Hess, 
. ‘ , Distribution Engineer, Public Service Company of Indiana, Inc. 
of the Public Service Company of Indiana, Inc., have 
published the results of their studies. 


(C) 20/34.5 kv Multi-grounded Wye Distribution System, by 


George W. Cooper, Line Material Industries 
® e 
LINE MATERIAL Industries 














(C) Relative Merits of 20/34.5 kv Distribution by D. L. Andrews, 
Distribution Studies Engineer, Idaho Power Company 

(J The Long-Bus Substation, by D. L. Andrews, 
Distribution Studies Engineer, Idaho Power Company 


() SEND ALL FIVE PAPERS PLEASE, IN FOLDER IMPRINTED WITH MY NAME 
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New Plant 


at San Bernardino 





The two-unit, 132-m.w. steam plant recently completed T 
San Bernardino for California Electric Power CompaiA uniq 
has a number of unusual features. * fines f 

There are only two operating levels — grade and firi A 
aisle. A broad ramp permits access to the firing aisle foot “ 
large trucks, and on both levels clearances are ample 8weet- 
that equipment can be serviced by fork-lifts. All rotatisunk 4 
equipment, except turbo-generators, is mounted at grou! ¥ 
level, minimizing vibration and simplifying maintenan@nits v 

All feedwater heaters, together with many pumps agstima 
other auxiliary items, are located in a bay between tWithin 
two turbo-generators, where they are easily accessible St 
the gantry crane and to fork-lift maintenance trucks. Workex 





ed The plant burns natural gas or heavy residual fuel oil. 

paiA unique oil pumping system eliminates the need for heated 
lines from storage to day tank. 

iri All principal water tanks are combined into two 82- 

le foot “pisa towers” which support the deaerators, and all 

le Sweet-water condensates drain into two collecting wells 

atigunk 42 feet below ground level. 

oul The plant is operated by three men per shift. Both 

an@inits were completed ahead of schedule and below the cost 

; aestimate, and both were placed in commercial operation 

. tWithin two weeks after first roll-over. 

le Structural layout and all important details were 
worked out ona scale model before any drafting was done. 








Calectric engineers were able to watch their plant grow in 
three dimensions, approving each detail as it was added to 
the model. 

The plant was built by Fluor under a total-responsi- 
bility contract covering economic study, design, engineering 
and construction. This arrangement enabled Calectric to 
exercise complete day-to-day control over the entire course 
of the project, in close liaison with Fluor project manage- 
ment. 

The Fluor brochure, “‘Calectric’s San Bernardino 
Steam Plant,” describes this unusual station in detail. Write 
to Department #23, The Fluor Corporation, Ltd., 2500 
South Atlantic Boulevard, Los Angeles 22, California. 


When you consider expansion... 


the most important investment you can make 


is in the creative ability of men 


FLUCOR 


Engineers & Constructors 
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|. SMS adjustable-blade pump 
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Stone & Webster Engineering Corp. is design- 
ing and constructing the Willow Glen Plant at 
St. Gabriel, La. on the Mississippi River for 


Gulf States Utilities Co. 











Flexibility and efficiency make 
SMS adjustable-blade pumps choice for Willow Glen 


Two 30-inch SMS adjustable-blade axial flow 
pumps will be installed to provide condenser water 
for Unit #1 at the new Willow Glen Power Station. 


To meet the requirements at minimum river level, 
and with water temperatures that vary between 
39°F and 90°F, the pumps are designed to deliver 


a total of 76,000 gpm against a 54-foot total head. 


Extreme variation of suction pool elevation and 
the flexible condenser operation required for this 
made adjustable-blade pumps the logical 
SMS 


t« 7 
Station 


and economical choice. adjustable-blade 


pumps attain relatively high efficiencies over a 


wide discharge and head range. This is accom- 


S.MORGAN SMITH 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED 


Ball Valves ¢ R-S Butterfly Valves « 


Free-Discharge Valves e 


plished by varying the pitch of the impeller blades 
while the pump is operating at constant speed. 
This adjustability keeps 
pumping costs at a mini- 
mum by combining low 
starting torque with high 
average efficiency. 

Pump Bulletin 165 will 
give you complete infor- 
mation on SMS high ¢a- 
pacity axial flow pumps. 
To get your copy, write 
to S. Morgan Smith Co., 
York, Penna. 
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For anyone planning an extra-high 

voltage line, it’s good to know that 

workable hardware and insulator designs 
have already been established and proved 
through performance. 

Take the matter of shielding the lower suspen- 
sion insulators in a string, the suspension clamp 
and conductor. Most power companies want to 
hold RIV for extra-high voltage at the same 
level as 138-kv or 230-kv lines that are already 
operating satisfactorily. Made for that kind of 
control, the inexpensive shields shown here have 
been performing successfully for seven years. 
Designs were developed which gave maximum 
control with little reduction in flashover value. 





When shielding questions arise, you can see 
the benefit of having experience with design and 
manufacture of both insulators and hardware. 
Since O-B is the only manufacturer that makes 
both, we naturally have an advantage. It’s an 
advantage we're happy to pass along to you in 
helping solve your EHV problems. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 





Ohio Brads. 
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Pioneer 
100-kv line built 
in 1910, 
modernized by 





Montana Power 
in 1958, 
original insulators 








stay in service 
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Makes Transmission Histor 


History -- 
In 1805 Captain Meriwether Lewis of the Lewis & Clark expedition christened one of the 
series of falls in the head waters of the Missouri River “Rainbow Falls.” In 1910, two 
parallel, 100-kv transmission lines were built from Rainbow 
Falls over 130 miles of mountainous and semi-mountainous 
terrain to Butte, Montana. A single line continued for 22 
tones miles to Anaconda. Rainbow Falls was the second transmis- 
an sion line in North America to use the O-B one-piece porcelain, 


¥ b 
ii a he cap-and-pin suspension insulator. 
ie 4 pr a ae, 9 : 


Pertormance - - 


EHV OF 1910 PROVES PRACTICAL 


The Transmission Department of Montana Power Company (then Great Falls Power 
Company ) soon learned that operating a 100-kv system was no more difficult than 50-kv 
had been. The line proved basically trouble-free, providing a dependable power supply 
for Butte and Anaconda. 


Modernization -- 
LINE CAPACITY INCREASED IN 1958 


To increase capacity of the line from 35-mw to 60-mw, it was decided 
to reconductor the Rainbow Falls lines in 1958. The original 1 0 
hemp-core copper conductor was replaced with 336.4 MCM ACSR. 
Realizing that increased conductor loading would encroach on the safety 
factor in some areas, Montana Power relocated some towers and built 
intermediate towers where loading after reconductoring indicated more 
tower strength was needed. During reconductoring, old insulator strings 
on hold-down structures and in strain positions were changed over to 
modern units. But the rest of the insulators from the 1910-13 period - - 
almost 88 per cent of the total - - remained in service. 





The Line Today - - 

STILL A VITAL PART OF MONTANA POWER SYSTEM 
Rainbow Falls remains an important power supply to Butte and Anaconda. But in 1910 
the Montana Power system peaked at 50,000 kw. Today the peak is 540,000 with a 
system capability of 671,000. Top transmission voltage has risen to 161-kv, with 551 
miles of 161-kv line criss-crossing the Company’s 90-thou- 
sand-square-mile service area. After Rainbow Falls, another 
1016 miles of 100-kv line were added to the system. Through 
the years, O-B suspension insulators have been highly 
regarded by the Montana Power Company ... the result of 
a precedent established by their reliable performance on 
the pioneer line of 1910. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 
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ightning looks easy 





If you want protection against lightning damage built right 
into the insulators for your next distribution line (up to 
v), take a good look at the O-B distribution post. 


We've just seen new evidence of its ruggedness. With the help of 


V 


new testing techniques and of new instrumentation, the O-B high- 


oltage laboratory has produced ultra-steep wave fronts of .05 micro- 
seconds and under (remember when a 1'¥/2 microsecond front was 
considered a severe discharge? ). Rate of rise of the wave is 7500 


kv per microsecond. 

The photograph was taken approximately .01 microseconds before Tha 
flashover and shows the extreme stress exerted on the insulator just fish 
before it flashes over — visual proof of ability to stand up under these you 
ultra-steep waves. r 

1e 

O-B has two models of this distribution post. One has a seven-inch lets 
porcelain height with 11 inches of leakage distance; the other is nine in 

e ° p Car 
inches high with 15 inches of leakage distance. You have a choice of al 


; ‘ ° a proc 
studs and brackets to provide a variety of mounting arrangements. like 
OHIO BRASS COMPANY, MANSFIELD, OHIO ( = 
ty, ] 
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A real shine! Visible proof that the inside surface 
of Rome’s EMT is slippery smooth. 


“Tape’s eye view” shows why 






Rome’s EMT is easiest to fish 


That shine you see is the reason 
fish tape won't “hang up’ when 
you use Rome’s EMT. 


lhe slick interior finish of Rome's EMT 
lets your fish tape slide through with 
an absolute minimum of resistance. 
Careful baking—under rigid control 
produces a uniformly smooth enamel- 
like finish inside Rome’s EMT. 

In a test conducted by the Anstice 
Company, a completely unbiased par- 
ty, Rome’s EMT came out first in fish- 
ability. Three ten-foot lengths of %” 
EMT, Rome’s and two competitive 
samples, were formed into identical fig- 


ures containing eight bends. The }s” , 


fish tape used in the test easily passed 
through the eight bends in Rome’s 
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EMT, but “hung up” on one of the 
bends in both competitive samples. 


Strong weld [n another test to deter- 
mine the strength of the weld on 
Rome's EMT, a sample was squeezed, 
flared, flattened, and expanded. In 
each case, the weld proved to be as 
strong as the metal itself. 

Easy bending The strength of Rome’s 
EMT interferes in no way with its 
ductility. You can make bends—even 


intricate ones—quickly and easily. 


Corrosion resistance A uniformly 
electrogalvanized exterior finish pro 
tects your installation against corrosion. 
Long dependable service life is assured. 

Use easy-fishing, easy bending Rome 
EMT on your next job. Contact your 
nearest Rome Cable representative for 
more information—or write to Depart 
ment 905, Rome Cable Corporation, 
Torrance, California. 


ROME CABLE 
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LINDEN SWITCHING STATION 


1 N.-GR. 26 KV. 80 PRI. AMPS. R.M.S. /MM 
| N.-GR. 132 KV. 400 PRI. AMPS. R.M.S./MM 
| PH. 3 WEST ORANGE (Y-1351) PRI. AMPS. R.M.S./MM 
| PH. 2 WEST ORANGE (Y-1351) PRI. AMPS. R.M.S./MM 
| PH. 1 WEST ORANGE (Y-1351) PRI. AMPS. R.M.S./MM 
| PH. 3 SEWAREN (X-1324) 900 PRI. AMPS. R.M.S./MM 
| PH. 2 SEWAREN (X-1324) 900 PRI. AMPS. R.M.S./MM 
| PH. 2 METUCHEN (T-1346) 900 PRI. AMPS. R.M.S./MM 
| PH. 1 METUCHEN (T-1346) 900 PRI. AMPS. R.M.S./MM 
1 PH. 2 BAYWAY (72-1352) 900 PRI. AMPS. R.M.S./MM 
| PH. 1 BAYWAY (Z-1352) 900 PRI. AMPS. R.M.S./MM 
E PH 3-N 26 KV. 1440 PRI. VOLTS R.M.S./MM 
E PH. 2-N 26 KV 1440 PRI. VOLTS R.M.S./MM 
E PH. 1-N 26 Kv. 1440 PRI. VOLTS R.M.S./MM 
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A pothead failed... 


RECORD ENDS GUESSWORK AS TO 
OPERATION OF PROTECTIVE SYSTEM 


This is the record made by a Hamilton RS-9 Auto- 
matic Oscillograph when a pothead failed at the 
Linden Generating Station of the Public Service 
Electric and Gas Co., Newark, New Jersey. 

Analysis of the record shows that failure was 
from phase 2 to ground; and that the fault was located 
at a pothead on the underground cable carrying 132 
KV, connecting the 450,000 KW capacity power plant 
to the switching station. 

Most important, the record shows that the 
breakers of the high speed differential protective sys- 
tem cleared the fault within 5’ cycles—providing 
complete assurance that the protective system oper- 
ated as designed, saving possible outage, damage and 
loss of revenue. 
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The Public Service Electric and Gas Co. has 
several Hamilton RS-9 Automatic Oscillographs 
standing by, monitoring their system. Within 2 milli- 
seconds after a fault occurs, an instrument is auto- 
matically at work, making a permanent record of the 
transient wave forms. The time and date of the fault 
are recorded. Then, after the fault has cleared, the 
oscillograph stops and automatically resets itself to 





record the next fault. 1 
The RS-9 provides an accurate record of the fu 
sequence of operation of a protective system of relays _ 

and breakers, ending time-consuming, inconclusive 
guesswork. It can provide assurance that the protect- Al 
ive system is operating properly...that generators, oe 
a 


large power transformers and transmission line facil- 
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LINDEN GENERATOR 132 Kv CIRCUIT BREAKER 
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DIFFERENTIAL RELAY 








ities are fully protected. And it can warn of the mal- capacity required in future years as the system be- 

functioning of protective equipment before damage comes more complex. 

is caused. For complete information about the RS-9 Auto 
There are two models of the Hamilton RS-9 matic Oscillograph, write: Hamilton Watch Company, 

Automatic Oscillograph. The RS-9 Fourteen has 14 Hathaway Instrument Division, Denver, Colorado. 

channels for recording information.*The RS-9 Thirty 

has 32 channels, providing a system with the extra HAMILTON warcu company 





HATHAWAY INSTRUMENT DIVISION 
5800 East Jewell Avenve * Denver 22, Colorado 
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The new, completely self-contained TERE RAN for un- 


derground distribution reduces transformer installation 
costs. No separate enclosures or protective equipment re- 
quired. Full KVA from transformer — no derating. This 
means lower cost for the complete underground system. 


The new, attractive TERRA-TRAN is designed for pleasing 
appearance, painted to harmonize with the suburban land- 
scape. Unobtrusive, easily camouflaged by shrubbery. 
Poles and wires are eliminated, enhancing the general ap- 
pearance of the entire area. 





The new, extra-safe [ERRA-TR has all live parts en- 
closed in a locked, tamper-proof compartment. In addition, 
special interlock on door prevents entry of foreign objects. 


The new, versatile TERRA-TRAN transformer is admirably 
adapted to new suburban residential areas, to shopping 
centers, to schools and institutions, and to industrial parks. 
Available in single and three-phase applications. 
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Swinging door provides author- 
ized service access to operating 
compartment for service per- 


sonnel only. Door has baffle 


edge to prevent accidental con- 
tact with live parts. 


Externally operated bayonet 
type disconnect switch designed 
for hook stick operation. 


Externally replaceable bayonet 


Features the industry -famous 
RT&E wound core with high 
mechanical strength, repair- 
ability, light weight, low losses, 
and low exciting currents. 


Low voltage bushings external- 
ly clamped for easy inspection 
and maintenance. 


Extended copper bus provides 
ample space for terminating 


Extended copper bus for secon- 
dary ground connectons. 


Steel safety divider between 
high and low voltage sections. 


Externally-clamped, insulated 
knob-type high voltage bush- 
ings are specially designed for 
terminating shielded high volt- 





age cable. 


Tamper-proof cover, arc-weld- 


type primary fuse designed for F 
hook stick operation. 


ed to heavy gauge steel tank. 





multiple secondary leads. 








Call, write, or wire the 
RT&E Corporation 

today for complete details 
on this revolutionary 

new transformer! 


R Tc E conccomes 


WAUKESHA, WISCONSIN PORTLAND, OREGON 












call KE for plant expansion or new facilities 











INGENUITY 
has made KE a major builder of dependable power facilities 


Since installation, no unscheduled outages have 
occurred in power plants built by Kaiser Engineers. On 
the contrary, in numerous cases KE-built plants have fed 
power into neighboring systems temporarily “down.” 













Preventing outages, building in reliability that insures 
against service interruption—these are benefits of 
engineering and construction ingenuity as surely as are 
low initial cost, fast completion, and low operating cost. 


Experienced KE engineers can take your power plant 


100,000 kw steam power plant now water idea from conversation through completion; conduct 
construction at Jesephiown, Menn., for St. every phase from economic analysis through operator 
Joseph Lead Company, a large American ae 

lead and zinc producer. The new turbo- training. Whether your future power needs are 


generator plant is being designed and built 
by KE's thermal power plant specialists. 


KAISER 
\* ENGINEERS engineers—contractors 


Contracting since 1914 


thermal or nuclear, call KE. 





Division of Henry J. Kaiser Company « Oakland 12, California » New York, Pittsburgh, Washington, D.C., 
— Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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Allis-Chalmers New 4.16 
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=—— Pyro-Shield insulation == Special phenolic 1 General purpose phenolic 








PROTECTED 


New Pyro-Shield 












PYRO-SHIELD 
Pe Track-Resistant 


Track-resistant Pyro-Shield insulation is a polyester 
glass base material now used in Allis-Chalmers co- 
ordinated system of switchgear insulation. 

One molding connects primary disconnects to bus 
bars to provide uniform insulation and reduce the 
number of insulation components. 

In addition to being track resistant, Pyro-Shield 
insulation has high impact strength, which eliminates 
risk of damage from short-circuit stress and assures 
low moisture absorption. 


f - 


For Progress in Switchgear 






ALLIS-CHALMERS 

















\N 
Insulation Se 


Other advantages are: high flame retardance; long 
life — even at high temperatures; resistance to chem- 
ical fumes; and bus joint construction that eliminates 
need for skilled taping techniques. 

Get details on this new insulation and other Allis- 
Chalmers switchgear features, including the low 72- 
inch silhouette and new Shelter-Clad design. Contact 
your nearby Allis-Chalmers office, or write Allis- 
Chalmers, Power Equipment Division, Milwaukee 1, 


Wisconsin. 
Pyro-Shield and Shelter-Clad 
ore Allis-Chalmers trademorks, 
A-5862 









LAPP DISTRIBUTION POSTS 


Line Post reliability for distribution lines up to 27 kv 


No distribution line you can build will serve as dependably, save as 
much sleep for your maintenance crews, or build as much customer 
good-will, as the one you put on Lapp Distribution Posts. These trim- 
appearing “junior Line Posts” just won't puncture ... their solid one- 
piece porcelain body separates conductor from ground for its full 
length. Won't crack either... the only metal-to-porcelain joint is at 
the base; loading of porcelain is only in large-area, low-intensity com- 
pression. Greatly more resistance to flashover and impact, too... has 
short super-sturdy petticoats, with extra protection against failure in 
the fact that when petticoats are broken away, the post body remains 
intact with almost its full insulating values. Completely free of radio- 
or TV-interference at any operating voltage. Fog-type for superior 
performance in dust or atmospheric contamination. 


Where else can you get so much for so little cost? Better look into it. 


Lapp Insulator Co., Inc., Le Roy, New York. 
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Use of aluminum in a new generating station, 
switchyard and transmission line brings the 
experience and judgment of Alcoa field advisor 
Shorty Lowe (center) to the scene. 


ALGOA 
RESEARCH 


... development today 
for tomorrow's loads 





HOW ALCOA FIELD ADVISORS 


REDUCE COSTS 








FIELD 
ADVISORS: 
HELPFUL ADVICE 
ON THE SPOT 





Taspection by Hank Meece (right) is part of the determined 
follow-up that can be expected from Alcoa field advisors. 


To help solve transmission and distribution problems 
before they develop— Alcoa has field advisors located at 
strategic points throughout the United States. These 
specialists are available to help utilities in three important 
respects: design consultation, installation and product 
improvement. 


Each Alcoa field advisor has a common determination: 
to be competent, diplomatic and helpful. There are few 
problems in stringing, sagging or any other aspect of 
modern aluminum conductor installation that he has 
not encountered. He is a qualified expert in aluminum 
welding and other joining techniques. Substation erection 
problems are completely familiar to him. ACSR—Bus 
Conduit uses are his everyday ABC’s. Frequent refresher 
courses keep him up to date. His counsel saves thousands 
of dollars for utilities every year. 

This extra service .. . at no extra cost . . . is another 
way Alcoa is helping utilities to transmit and distribute 
more kilowatts per invested dollar. 


; : ; ; ; 
Bob Hyde checks bolt assembly in an aluminum substation structure to 


ensure long, maintenance-free performance. 






















Design Consultation— Because of their broad experi 
ence, Alcoa field advisors can make many money-saving 
suggestions on construction methods and equipmen 


before installing Aleoa® Conductors and Accessories 


Installation Help —At the job site, Alcoa field advisors 
work with construction crews on the correct application 
of conductors, accessories and tools. They also help solve 
special problems arising from terrain or type of erection 
equipment. They prepare inspection reports on each job 
they visit which are of great value to both the utilities 


ind Alcoa design engineers 


Product Improvements Alcoa field advisors observe 
special problems and unusual installation features which 
they encounter, providing background for improvement 


of Alcoa products and development of new designs 


Field advisor (center) Ralph Huston’s years of experience with conductor 
accessories can be brought to bear on any problem that might develop here. 


ALCOA 
&_ RESEARCH 





and 


ALU AAINU AA 


davelonment toda 
geveiopme t today 


for tomorrow s loads 


Bill Rice (right) can tell you all about efficient installation 
joining techniques with aluminum bus conductors. 





FELD ADVISORS 
HELP SERVE YOU 





hz" 
& P In picture above, Jim Sunderland’s know-how helps another customer 
: benefit from the unique performance and installation advantages of Alcoa 
Aluminum Rigid Condutt. 


i 
a 
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On-the-job help is the specialty of Alcoa’s field experts. In picture at left, 
Bill Stokes checks some Alcoa ACSR on the site. 


For more information on any application of 
aluminum in the electrical industry, call Alcoa. 


3) Your Guide to the Best 
ALUAAINU AA in Aluminum Value 








For Exciting Drama Watch ‘Alcoa Theatre,"’ Alternate Mondays, NBC-TV, and “Alcoa Present Every Tuesday, ABC-TV 











How General Electric Power Groove Lamps helped 


Chicago’s State Street win back the title of. 


THE BRIGHTEST 


STREET 


IN THE WORLD! 





""WHITEWAY” LIGHTING took on a new look 

when, for the first time, a radio-controlled 
y switch turned on the new G-E Power Groove 
fluorescent system on Chicago's State Street 
last November. With a maintained light level 
of 14 footcandles, this 7 block stretch is now 
the world’s brightest. This is about 10 times 
the illumination level recommended as ade- 
quate for lighting main business streets, 75 
more than the next highest street lighting 
level now in use. 

The approved design of poles and fixtures 
provides a system that is functional as well as 
unusual and artistic. And they represent more 
than 2 years of planning on the part of the 
State Street Lighting Assn., in cooperation 
with Commonwealth Edison Company. 


These unique “tree-like” poles have individual radio 
receivers that pick up the control signal for turning light- 
ing on and off; each has 4 luminaires with forced -air 
cooling for best performance, one horizontal for making 
sidewalks brighter, safer, pleasanter. 
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WHY G-E POWER GROOVE LAMPS WERE 
CHOSEN. General Electric Power Groove 
Lamps deliver nearly twice the light of any pre 
vious fluorescent the same length. This means 
you get more light from fewer lamps, fewer 
fixtures. And you save from 5-20% in origin: 
cost compared to other types of fluorescent 

Maintenance costs are lower, too, because 
there are fewer parts to take care of. Power 
Grooves deliver good roadway visibility— 
especially on wet pavement . and the 
special moisture-proot coating makes them 
ideal for street lighting applications. For more 
information on street lighting with G-I 
Power Grooves, write: General Electric Co 
Large Lamp Dept. C-902, Nela Park, Cleve 
land 12, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


39 





: Has Kere)t de will travel ! LOioibiniae-telemmelaeloy 
emergency servicemen swear by this Dodge V-8 Tradesman, and for 
good reasons. Besides pick-up load space, it has lock-up room for all 
tools. And with famous Dodge dependability, it has these advantages 
that come in handy on all service calls: 45 hp. more than Truck “‘C’’, 
19 more than Truck “F”’ . . . shortest turning radius. ... the largest 


payload, load space, and brakes in the low-priced 3. 


You can choose a powerful V-8 or thrifty Six, 3- or 4-speed trans- 
mission—even push-button automatic LoadFlite. See your Dodge 
dealer about this Tradesman, or any Dodge truck up to 49,000-lb. 
G.V.W. Power Giants. Find out why... 


today, 


it's real smart 
KO m6) al0le)-(> D ete [exe 


sbabie) << 





A king-sized tool chest on.wheels . . . that’s the Dodge Tradesman’s body. 

Tools and supplies stow neatly, where you can reach them quickly. A place 

for everything. All compartments lock. Available sliding roof protects 
; pick-up load space, between body sides. Choice of two body styles. 
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HOW THE ONLY OIL WITH 
LIFE-OF-TURBINE GUARANTEE 
IS DOING AFTER 27 YEARS 





Standard Oil's Robert A. Guis and Lakeside Station super- 
intendent, C. E. Thielman, inspect records of Turbine 12, 
which has been operating with NONPAREIL Turbine Oil for 
27 years. Years of experience providing technical service 
and an engineering degree qualify Bob Guis for work with 
utilities on turbine lubrication. Bob has an engineering 
degree from the University of Wisconsin plus 18 years of - 
this kind of work behind him. In addition, he has completed 
the Standard Oil Sales Engineering School. 

Ge) 


. li. 


Report from Wisconsin Electric Power Company 





Situation: On February 23, 1931, 
Wisconsin Electric Power started Tur- 
bine 12 at its Lakeside Station —a 
7,700 kw. General Electric. The 550- 
gallon turbine oil reservoir was filled 
with NonpareIL. A Standard Oil lubri- 
cation engineer was there to super- 
vise the fill. After 30 days a framed 
certificate was furnished the utility. 
This certificate guaranteed that the 
NonpPAREIL Turbine Oil would never 
exceed a level of acidity of 0.15 mg. 
KOH /g. for the life of the turbine. 


What has happened: Analyses of oil 
samples have been made at regular 
intervals since the start-up date. The 
acidity level of the oil now is the 
same as the day it went into service 
—0.06 mg. of KOH per gram of oil. In 
the 27 years since NONPAREIL Turbine 
Oil was installed, Wisconsin Electric 
Power has added steadily to its gen- 
erating capacity. NoNPAREIL Turbine 
Oil has been installed in all turbines. 


What to do: Get more information 
about NoNnpaREIL from your nearby 
Standard Oil industrial lubrication 
specialist in any of the 15 Midwest 
and Rocky Mountain states. Or write 
Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago 80, 
Illinois. 


Quick facts about 
NONPAREIL Turbine Oil 


e Will not permit formation of 
harmful acids 


e Will not permit formation of sludge 
or oil varnish 


e Will maintain good demulsibility 
or water separating characteristics 


e Has high resistance to foaming 


e Contains adequate rust inhibitor 





You expect more from (STANDARD ) and get it! 


| 4 











MOST EFFICIENT 
HEAT RATES 
IN THE 
POWER 
INDUSTRY 














MUSKINGUM RIVER 
9139 Btu/kwhr ohio Power Co. 

on the American Electric Power System 

d Open-Pass Boilers and one 
red Radiant Boiler 


‘: re 
Two B&W Pressure-Fire 
Pressure-F 


TANNERS CREEK 9180 Btu/kwhr 
Indiana & Michigan Electric Co. 

Power System on the American Electric 

Three B&W Pressure-Fired Radiant Boilers 
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KANAWHA RIVER 9118 Btu/kwhr 


Appalachian Power Co. on the American Electric Power System 
Two B&W Pressure-Fired Radiant Boilers 












CLIFTY CREEK 9147 Btu/k 
Indiana-Kentucky Electric Corporation 
Six B&W Pressure-Fired Open-Pass Boil 


RIVER ROUGE 9140 Btu/kwhr 
Detroit Edison Co. 
One B&W Radiant Boiler 
Firing 10% Blast Furnace Gas and 90% Coal 
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CREEK 9201 Btu/kwhr 
Ohio Valley Electric Corporation* 

Five B&W Pressure-Fired Open-Pass Boilers 


ST.¢ 
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LAIR 9210 Btu/kw 

Detroit Edison Co. 4 
Four B&W Radiant Boilers 
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ALLEN 9349 Btu/kwhr 


Duke Power Co. 






JOHN SEVIER 9350 Btu/kwhr 


Tennessee Valley Authority 















BAY SHORE 9210 Btu/kwhr MILLIKEN 9371 Btu/kwhr PHILIP SPORN 9370 Btu/kwhr 


Toledo Edison Co. New York State Electric & Gas Corporation Appalachian Power Co. and Ohio Power Co. 
One B&W Radiant Boiler on the American Electric Power System 
Four B&W Pressure-Fired Radiant Boilers 
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SHAWVILLE 9396 Btu/kwhr EL SEGUNDO 9467 Btu/kwhr COLBERT 9470 Btu/kwhr 
Pennsylvania Electric Co. Southern California Edison Co. Tennessee Valley Authority 
Two B&W Radiant Boilers One B&W Radiant Boiler Four B&W Radiant Boilers 





BaW Boilers Help Put 12 Power Plants 
‘Among Top 15 Most Efficient in Nation... 


Outstanding proof that B&W engineering developments 
lead the way to reliable, economical power production 


Of the 15 most efficient power plants in the United of dollars in improved products—such as the Universal 

States as reported by the Federal Power Commission, Pressure Boiler—in the better utilization of low grade 

12 have B&W Boilers. Why? Because B&W’s major in- fuels, basic metallurgical research for higher tempera- 

vestment in engineering research and development has tures. In this way, B&W is helping America’s utilities 

led to great strides in power plant efficiency. meet increased demands for abundant, economical 
electricity. 


B&W is working with the Power Industry to keep elec- 


tricity America’s best bargain despite rising fuel and The Babcock & Wilcox Company, Boiler Division, 
operating costs. Right now, B&W is investing millions Barberton, Ohio. 
G-901-CS 


*Ohio Valley Electric Corporation and its subsidiary, 
Indiana-Kentucky Electric Corporation, sponsored by these companies: 


Appalachian Power Company’) @ The Cincinnati Gas & Electric Company 
Columbus and Southern Ohio Electric Company @ The Dayton Power and Light 


Company @ Indiana & Michigan Electric Company® @ Kentucky Utilities Com- 
' pany @ Louisville Gas and Electric Company @® Monongahela Power Company”) BCOCKH 


Ohio Edison Company @ Ohio Power Company @ Pennsylvania Power Com- 





pany) @ The Potomac Edison Company») @ Southgrn Indiana Gas and Electric & WILE 
Company @ The Toledo Edison Company @ West Penn Power Company‘) BOILER 
Subsidiary of American Electric Power Co. “Subsidiary of The West Penn DIVISION 


Electric’ Co. “Subsidiary of Ohio Edison Co 
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It’s no secret that when coated fasteners are 
processed to obtain clean threads, some of the 
protective coating is lost. The result? Fasteners 
corrode faster than the tower members. 

But fasteners coated with Bethalume—Beth- 
lehem’s new hot-dip aluminum coating —resist 
corrosion longer than the tower members. 

The reason’s simple. The Bethalume coating 
(which arms the steel with a durable, uniform 
layer of aluminum) has such excellent protec- 
tive ability, that even after the necessary 
centrifuging operation to insure clean threads, 
there is more than adequate protection to en- 
able the fasteners to outlast the tower members. 


BETHLEHEM STEEL 
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Bethalume 
coating 





The results? Less rust-drip. You save the cost 
of touching-up. There’s a safety factor to con- 
sider too. The decision to shut off power, or 
have painters work under hot lines, need not 
be made. 

If you would like to know more about how 
Bethalume-coated bolts can hold down tower 
maintenance, just get in touch with your 
nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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ALLIS-CHALMERS — 25 years of °/s% Regulator Leadership 












































Plan 
to stoy 
ahead... 


‘MODERNIZE! 




























REREGULATE 














Here are 4 steps to 
increased revenue! 


“Engineered regulation” provides added revenue — improves 
service while cutting regulation cost as much as 50%. Each 
single volt increase in average voltage on a feeder (toward 
the optimum) means $1 per customer per year increased 
revenue. At the same time “engineered regulation” is lower 
cost regulation. 


Four basic steps are: 


1 Cut band width 3 Use low-cost %% 


to two volts. step regulators. 
2 Reregulate 4 Engineer to fully 
feeders. utilize Vari-Amp. 


Allis-Chalmers leadership and engineering experi- 
ence are ready to help you work out a four-step 
regulator program. 

Contact your nearby Allis-Chalmers office, or 
write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


Originators of %% Step Regulators 


ALLIS-CHALMERS (4 


Vari-Amp is an Allis-Chalmers trademark. 
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FOR ALL-WEATHER SERVICE 


The arithmetic of self-supporting aerial 
cable can never, unfortunately, ignore 
the weather nor Nature’s way of making 
trees grow where overhead lines would 
rather be. 

Moral: When you decide to invest in the 
protection of insulated aerial cable, 
make sure that it’s there to stay, to 
resist the elements until long after the 


installation has paid for itself. 

Check back on your own company’s 
records of aerial cable performance and 
you'll probably find—as have progres- 
sive companies the country over—that 
dependable Kerite insulation lasts longer, 
and pays its way better. 

The arithmetic of aerial cable—so funda- 
mental, so simple. 





Our headquarters is at 30 Church St., New York 7. 


KERITE CABLE 





seed TEPC, 
. 


1 
Cano) 


January 


BRANCHES IN 

Ardmore, Pa., Boston, Cleveland, 
Chicago, Houston, St. Louis, 

San Francisco, Glendale, Cal. 
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Editorial Comment 





Could Electric Companies Take Initiative ? 


JANUARY 12, 1959 


The Eighty-sixth Congress is preparing to get down to serious business in 
Washington this month. Based on the election returns it doesn’t take much 
imagination or insight to predict the type of legislation that will be forthcoming. 
Bills affecting the power industry will include more expenditures for federal 
power projects, more participation of the federal government in the nuclear 
energy field, and many other schemes to make power production more a govern- 
ment function and less a private enterprise business. 

The bills may be the exact ones that were unsuccessfully submitted in 
previous sessions of Congress or they may have a new wrinkle. But they 
will all have one thing in common—they will put electric utility companies 
on the defensive. The utility industry will be forced to enumerate the bad 
features of the bills—and we are sure they will be many—and unfortunately 
present themselves in a negative light. 

Perhaps it would be better if the utility industry would sponsor or suggest 
some legislation in these critical areas. Undoubtedly such action would not 
close the flood gates of big-government legislation but it might at least check 
the flow. Equally important it would present an opportunity for the industry 
to take the initiative and perhaps make the most of a bad situation. 

The recent announcement that 50 utilities would sponsor a high temperature, 





gas-cooled reactor power plant in response to a government invitation is an 
excellent example of positive action. Couldn’t the electric utility industry trans- 
pose this initiative into the purely legislative field? 


‘Power and Progress —A Big Step Forward 


ELECTRICAL WORLD 





A booklet just published by Edison Electric Institute deserves warm plaudits 
for EEI’s Committee on Relations With Educational Institutions, the staff 
members, and the power companies who put it together. Called “Power and 
Progress,” the 36-page illustrated booklet is a fact-filled, well-written, positive 
statement on the industry’s beginnings and development, and provides a 
look at the potential of the future. It is the best effort to date by EEI in getting 
a complex story across to the general public. 

We're hopeful that “Power and Progress” will be the first step in a 
series of publications designed to acquaint varied publics with the industry’s 
accomplishments, its technological problems, and its prospects for the future. 
The series might include comparable treatment on producing electricity from 
the atom, the story behind the winners of the Claude E. Matthews Awards, the 
varied roles of men and women who provide the high quality service of power 
companies, and a “Power and Progress” written for the junior high school 
student. 
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Winter Peaks Close to Estimates 


Company 


Alabama Power Co 

American Electric Power System 
Arizona Public Service Co 
Arkansas Power & Light Co 
Atlantic City Electric Co 
baltimore Gas & Electric Co 
Boston Edison Co 


California Electric Power Co 
Carolina Power & Light Co 

Central Hudson Gas & Elec Corp 
Central Maine Power Co 

Central Vermont Public Service Corp 
Cleveland Electric Illuminating Co 
Commonwea!th Edison Co 
Connecticut Light & Power Co 
Consolidated Edison Co 

Consumers Power Co 


Delaware Power & Light Co 
Detroit Edison Co 

Duke Power Co 

Duquesne Light Co 

EEinc & OVEC 

Florida Power & Light Co 
Florida Power Corp 


General Public Utilities 
Georgia Power Co 
Hartford Elec Light 
Houston Lighting & Power Co 
Idaho Power Co. 

Indianapolis Power & Light Co 
owa Power & Light Co 


Corp 


Kansas City Power & Light Co 
Kansas Gas & Elactric Co 

Long Island Lighting Co 

Los Angeles Dept Water & Power 
Louisiana Power & Light Co 
Mississippi Power Co. 

Mississippi Power & Light Co 
Montana Power Co 


New England Electric System 
New Orleans Public Service Inc 
N. Y. State Electric & Gas Corp 
Niagara Mohawk Power Corp 
Northern States Power Co 
Ohio Edison System 

Oklahoma Gas & Electric Co 


Pacific Gas & Electric Co 

Pacific Power & Light Co 
Pennsylvania Power & Light Co 
Philade!phia Electric Co 

Portland General Electric Co 
Potomac Electric Power Co 

Public Service Co of Colorado 
Public Service Co of New Hampshire 
Public Service Co of New Mexico. 
Public Service Electric & Gas Co 
Puget Sound Power & Light Co 


Seattle City Dept of Lighting 
South Carolina Electric & Gas Co. 
Southern California Edison Co 
Southwestern Public Service Co 
Tennessee Valley Authority. 
Union Electric Co. . 

Utah Power & Light Co 
Virginia Electric & Power Co 
Washington Water Power Co 
West Penn Electric System 
Western Mass Electric Co 
Wisconsin Electric Power Co 
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1958 
Winter 
Peak Load 

Kw 


1,503,700 
4,331,000 
357 ,000 
677 ,000 
277 , 600 
961,000 
915,600 


243,600 
1,048,000 
234,700 
388 , 300 
105,800 
1,333,000 
4,100,000 
746,000 
3,517,000 
1,739,000 


363,400 
2,603,000 
2,306,500 
1,092,000 
2,924,400 
1,142,090 

551,000 


1,923,700 
1,964,100 
364,300 
1,086,300 
455,000 
532,000 
254,900 


547 ,000 
362,509 
912,100 
1,435,000 
357,000 
197,700 
305,000 


515,000 


1,386,000 
233,000 
775,100 

2,834,000 

1,289,800 

1,508,000 
523,800 


822,000 
591,300 
291,800 
145,700 
2,349,000 
601,000 


821,000 
494,000 
2,962,000 
544,500 
9,218,000 
1,346,000 
557,400 
1,424,000 
571,000 
1,576,000 
262,900 
1,083,700 


88,161,200 





Increase 


Over 1957-58 


Winter Peak 


Kw 


97,100 
380,000 
19,000 
46,000 
18,300 
30,000 
86, 200 


35,450 
59,000 
22,700 
32,500 
8,600 
55,000 
326,000 
66,000 
181,000 
107,000 


22,300 
57 ,000 
149, 500 

1,500 
202,000 
58,700 

9,000 


113,000 
117,100 
35,400 
12,600 
37,000 
15,000 
19,600 


24,000 
23,900 
98,100 
89,000 
22,000 
10,400 
18,000 
27 ,000 


47, 500 
— 200,000 
76,000 
11,700 
117,000 
6,000 
71,000 
6,500 

49, 600 


3,868,900 
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Absence of temperature ex- 
tremes keeps peaks near 
estimates for 90 utilities. 
Mixed reactions exist on 
amount of industrial recovery 


Utility winter peak loads were 
close to estimated figures in the pre- 
Christmas peak-load_ period of 
1958. Temperatures close to the 
seasonal averages and slight in- 
creases in industrial activity were 
responsible for new highs, with most 
companies within 2% of estimated 
peaks. 


Weather Affects Peaks 


Temperature is becoming more of 
a factor in determining peak loads 
for more companies. Twelve utilities 
reported that weather conditions 
were the primary factors in deter- 
mining their peaks. Generally, 
temperatures were lower than nor- 
mal in the Midwest and Northeast, 
while parts of the South and West 
felt that temperatures were some- 
what higher. No extremes were re- 
ported, however. 

This round-up of winter peak 
data is based on an informal Elec- 
trical World survey of 90 Class I 
utilities which reported non-coinci- 
dent peaks totalling 88,161,200 kw. 
This peak represents an increase of 
3,868,900 kw, or 4.4% above the 
corresponding previous winter peak. 
The total peak figure was about 
98.0% of the sum of individual 
peak load estimates. 


December Peaks Normal 


Almost all peak loads reported 
occurred between December 8 and 
25, although eight Western utilities 
had peaks in November. At least 
four of these expect a higher peak 
in January. 

Two Florida power companies 
also expect their peaks to fall in the 
January-March period. The Cleve- 
land Electric Illuminating Co also 
reported a November peak, noting 
that the weather was extremely dark 
at the time of the peak. 

The two Mondays before Christ- 
mas, December 15 and 22, ac- 
counted for most of the peaks. 
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Thirteen companies reported peaks 
on December 15, while 16 had 
peaks a week later. 

Reactions were mixed as to the 
extent of industrial recovery from 
the recent recession. A number 
holding that business is improving 
was counterbalanced by an almost 
equal number of the opinion that 
industrial activity is still low. Non- 
ferrous metals and lumber were 
specifically mentioned as not having 
fully recovered. 


Strikes Reduce Peaks 


Strikes hurt two of the respond- 
ing utilities, who felt that a record 
peak might otherwise have been ob- 
Outage of a basic phos- 
phorous furnace reduced the peak 
for another company. 

The combination of cool weather 
last summer and recent low tem- 

itures produced winter peaks 
ier than last summer’s for sev- 
al companies that expect to have 
immer peaks from now on. Con- 
solidated Edison Co had a _ De- 
cember peak slightly higher than 
that of the past summer and _ at- 
tributes the apparent change to un- 
weather conditions. Public 
Service Electric & Gas Co similarly 
had a recent peak, but is in a period 
of transition to summer _ peaks, 
which the company feels will soon 
predominate. 


tained. 


isual 


Summer Trend Continues 


[he trend to summer peak loads 
continues, although at a slower pace 

in in the past. Delaware Power 
« Light Co expects that summer 
peaks may soon become normal. 
Commonwealth Edison Co still feels 
that it is in a transitional stage and 
either a summer or winter peak may 
be expected. New England has yet 
to feel the full effect of summer 
New England Electric Sys- 
tem sees no evidence that the sum- 
mer peak is gaining relative to the 
winter peak. 

Che majority of utilities answer- 
ing the survey still have their annual 
peak loads in the pre-Christmas 
period. Most of these expect to 
continue to have winter peaks in 
the foreseeable future. 

A number of utilities suggested 
that future winter peaks would be 
less likely to occur prior to Christ- 
mas. As loads become more tem- 
perature-sensitive, the effect of the 
holidays may diminish. 


loads. 
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ECAP Ad Issues Unresolved 


Full FP Commission will decide whether ads are in the area 
of political controversy or reasonable business expense 


next round in the Federal 
Commission’s complaint 
against how 76 utilities accounted 
for contributions to a 1957 Electric 
Companies Advertising Program 
series will be fought before the full 
commission. 

At that time, the FPC will be 
asked to rule on the scope of issues 
involved in its complaint, filed Aug. 
1, 1957, against utility contribu- 
tions for nine ECAP ads. FPC 
Examiner Edward B. Marsh agreed 
to appeal to the commission on the 
opening day of last week’s hearing 
after attorneys for the FPC staff and 
the private companies could not 
agree on the issues involved. 

Staff Counsel Leonard Eesley 
contended that the “sole issue” in 
the whether the nine ads 
(dealing with the private-vs-public 
power issue) are directed to an 
“area of political controversy.” If 
such a determination is made, 
Eesley claims that the ads should 
then be placed in an accounting 
category “below the line” (after 
taxes are figured), payable out of 


| he 
Power 


case 1S 


earned surplus. Advertisements are 
accounted for now as tax deductible 
business expenses. Eesley added 
that any broader testimony by the 
power companies would be chal- 
lenged as irrelevant. 
A. J. G. Priest, principal counsel 
59 of the defendant utilities, 
the ads were “ordinary, 
necessary, just and _ reasonable” 
business expenses. He _ refuted 
Eesley’s “narrow” interpretation of 


for 
claimed 


the issues 

The procedure leading to the ap- 
peal followed true to form, as pre- 
dicted in a December pre-hearing 
conference (EW, Dec. 15, p 28). 
Marsh gave the staff and private 
companies until Jan. 21 to file 
memoranda for submission to the 
full commission and he set Feb. 3 
as a deadline for replies. 

Priest appeared willing to admit 
that the nine ads in question were 
politically controversial. However, 
attorneys for Oklahoma Gas & 
Electric Co and Southwestern Elec- 
tric Power Co testified they would 
not make such an admission. 


Economist Scores TVA's Scope 


Sharply contrasting viewpoints 
on the Tennessee Valley Authority 
emanated from the region last 
month. On the one hand, the agen- 
cy’s annual report for fiscal 1958 
glowingly points out that “the 
formative years of Tennessee River 
development” are ending and that 
the area is entering a period of 
“accelerated economic growth...” 

On the other hand, Dean Rus- 
sell, economist and author of “The 
TVA Idea,” scored the “before and 


after” comparisons of the area’s 
growth and caustically appraised 


the “yardstick” argument used by 
TVA backers. 

In its report, the agency says, 
“Development of the river has 
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created a number of additional 
channels of potential development 
not fully envisioned by the founders 
of TVA.” However, statistics for 
the fiscal year indicated a general 
decline in power sales and revenues. 
TVA also reported that it will have 
a “slight margin” of capacity over 
requirements through the winter of 
1960-61, when seven new generat- 
ing units now under construction 
are completed. 

TVA’s generating capacity was 
increased by 332,725 kw during 
fiscal 1958 to a record total capac- 
ity of 10,222,210 kw—6,494,750 
kw steam and 3,727,460 kw hydro. 
In addition, the seven steam units 
under construction will add another 
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1.535.000 kw of capacity, the re- 
port said 

[VA generated  60.8-billion 
kwhr of energy in fiscal 1958, down 
from 61.4-billion kKwhr a_ year 
earlier. The 1958 total included a 
record high of 19.3-billion kwhr of 
hydro generation, while steam ac- 
counted for 41.5-billion  kwhr, 
down from 44.7-billion kwhr dur- 
ing fiscal 1957. 

Wholesale 
56.7-billion 
billion a 


totaled 
from 57- 
IVA 
) government agencies (including 
the Atomic Energy Commission) 
declined during the year, while in- 
dustrial, municipal, co-op and othe 
distributors 


power sales 
kwhr, 


yeal 


down 


earlier. sales 


retail increased thei 
purchases. 


PVA’s 


ae © 
were $2353.) 


2TOSs powel revenues 
down trom 
1957. Net 
inccme totaled $55 million in fiscal 
1958 IVA’s 
also fall- 
ng below the average return of 4‘ 


million, 
$234.9 million in fiscal 
i return of 3.6% on 
$1.53 billion investment 


the report added. 
For the first time since WW II, 
IVA wont pay to the U.S. 
any 


Treas- 


revenues collected from 
power operations during this fiscal 
Veal 


Russell's 


law 


Economist Dean com- 


ments were directed to school 


seniors of Vanderbilt University in 


Nashville. He started by saying 
IVA isn't a “yardstick” by which 
to measure private power accom- 


plishments, but simply the federal 
government doing what it wants 

The unfair advantages which he 
said TVA enjoys keep it from being 
an accurate yardstick, Russell said. 
This includes no payment of federal 
income or state taxes—although 
IVA pays a “fairly large sum” in 
lieu of state taxes—and no payment 
of interest On money it uses. 

“Using standard accounting meth- 
ods, and allowing for all three fac- 
which you have to consider 
for private power rates, I have dis- 
covered that TVA power costs one- 
third higher than power from pri- 
vate utilities in the surrounding 
area,” he said. 

“When the private power com- 
panies protested government com- 
petition, they were told by the TVA 
counsel in 1937 that steam plants 
would never be used,” he said. “To- 
day, 75% of TVA’s power is steam- 
generated, and in the future it may 
run as high as 95%. If this had 


tors 
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been known at the time TVA was 
adopted, it would never have come 
into being.” 

Russell said he was “distressed” 
by the “before and after” arguments 
of TVA backers. Why not credit 
Con Edison for New York City’s 
booming economy, he asked. 

In actual fact, he said, TVA is 
probably responsible for “one hun- 
dredth of one per cent of Tennes- 
see’s progress just as Consolidated 


GE Re-assigns Dozen 


Dissolution of two product divi- 
sions of General Electric Co and re- 


assignment of their 12 component 
departments among six other divi- 
sions took effect Jan. 1 in shifts 


designed to increase efficiency. 

The two divisions dissolved are 
the Measurements and_ Industrial 
Products in West Lynn, Mass., and 
Construction Materials, Bridge- 
port, Conn 

The Measurements and Industrial 
Products Div was headed by Harold 
E. Strang, vice president. Strang 
has been appointed consulting engi- 
Industrial Electronics Div, 
reporting to Harold O. Strickland, 
Jr, newly-named vice president who 
heads Industrial Electronics Div. 

Departments of the 
ments and Industrial Products 
will be assigned as follows: 

Industrial Heating, Shelbyville, 
Ind., to Moter and Generator Div 
Meter. Somersworth, N. H., to 
lransformer Div, Pittsfield, headed 
by R. W. Smith, new vice-president. 

Instrument, West Lynn, Mass., 
assigned to Industrial Electronics 
Div, except for instrument trans- 
formers which will be made by the 
Meter Dept. 

Outdoor Lighting, Henderson- 
ville, N. C., to Lamp Div, Cleve- 
land. 

In addition, the Industry Control 
Dept, Roanoke, Va., has been as- 
signed from Switchgear and Control 
Div, Philadelphia, to Industrial 
Electronics Div, New York. 

The Construction Materials Div 
was formerly headed by C. H. 
Black, vice-president, who will 
serve temporarily on special assign- 
ment. He will report to R. L. Gib- 
son, vice-president and general 
manager of the Chemical and 
Metallurgical Div. Gibson recently 


neer, 


Measure- 
Div 
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Edison is responsible for “one hun- 
dredth of one per cent” of New 
York City’s. 

“What I 


where 


like to think about is 
Tennessee might be if it 
hadn't been saddled with TVA,” 
he said. “Look at the economic 
conditions in the surrounding states. 
If it were not for TVA, Tennessee 
might easily be the equal of Georgia 
or southern Mississippi or parts of 
Texas. 


Departments 


announced formation of a new In- 
sulation Materials Dept. 

[hese Construction Materials 
Div departments have been re- 
assigned to the Chemical and Metal- 
lurgical Div, which will be moved 
to Bridgeport: 

Conduit Products, Wire and 
Cab!e, Wiring Devices, Sales Rela- 
tions and Utilities, and Legal. 

The Accessory Equipment Dept 
will come under the Component 
Products Div. 


Anaconda Firms Merge 
for Integrated Operation 


Anaconda Aluminum Co, a 
wholly-owned subsidiary of Ana- 
conda Co, has been expanded by 
the merger of other wholly-owned 
Anaconda _ subsidiaries — American 
Aluminum Co and Cochran Foil 
Corp. Archie P. Cochran, former 
and founder of Cochran Foil Co, 
has been elected president of Ana- 
conda Aluminum. Executive offices 
of the subsidiary will be at Louts- 
ville, Ky. 

Clyde E. Weed, board chair- 
man of the parent company, in 
making known the organization ex- 
pansion, reports the subsidiary has 
assets totaling over $140 million. 
He stated that Anaconda Alumi- 
num, as a result of the merger, will 
be essentially an integrated organiz- 
ation, embracing each phase of 
aluminum production from the re- 
duction of alumina to pig and ingot 
through to fabrication of such com- 
mercial products as rod, sheet, ex- 
trusion, foil, etc., thereby becom- 
ing an important source of supply 
to users of aluminum. 
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Atomic Progress 


© Two important test reactors achieve criticality 


[wo test reactors that will con- 
ibute to a better understanding ot 
ie atomic power art went critical 
ist month. A General Electric Co 
fest Reactor (GETR) at Vallecitos 
\tomic Laboratory will produce 
).000 kw of heat for testing of ma- 
rials under intense nuclear irradia- 
ons. The Atomic Energy Commis- 
yn started the Special Power 
xcursion Reactor Test No. 3 
SPERT-III) at the national testing 

tion near Arco, Idaho, for basic 
planations on reactor behavior 
ider runaway conditions 

GE’s facility initially will be used 

irradiating test fuel elements for 
iclear power reactors, the com- 
ny said. Space is provided for 
ts on other reactor components, 
us materials used in other indus- 
es and government projects. 

The $4-million project, called 
e first privately financed 
aterials testing reactor in the U.S., 
n simulate long periods of radia- 
on exposure in a matter of hours 
The GETR design “combines the 
idvantages of high specific power 
f the tank-type reactor with the 
irge experimental space of pool- 
ype reactors,” GE said. 

The reactor is a pressurized light 


large 











iter cooled type with a_high- 

wver density in the core. Light 
GETR BUILDINGS include steel cylindr 

that is 66 ft in dia and 105 ft high 
oa . : —_—— 

| 7 } - \. 


} 


and has four floo: 


water and beryllium are used as 
moderators. The 3-ft long core is 
contained in a 2-ft 
pressure vessel. 

SPERT-III 
AEC by Paul Hardeman, Inc, of 
Los Angeles. Phillips Petroleum 
Co, operators of the plant, furnished 
the conceptual design and Stearns- 
Roger Mfg Co, Denver. handled the 
detailed design 


dia aluminum 


was built for the 


Classified as a_ high-pressure, 
high-temperature, light-water mod- 
erated and cooled reactor, SPERT- 
III possesses a_ versatility which 
“will enable the performance of 
transient tests under various initial 
conditions of pressure, temperature, 
and coolant flow,” the AEC said 
Pressures from atmospheric to 
2,500 psi, and water temperatures 
from 68 deg F to 668 deg F are 
possible. Coolant flow rates range 
from zero to 20,000 gpm, with heat 
removal capacities up to 60,000 kw. 

SPERT-III is operated from a 
control center “2 mi away from the 
$3.5-million facility. It is fueled 
with highly enriched uranium 


¢ U.S. completed 37 reactors, started 45 last year 


Last year was an active one for 
the U. S. atomic industry. The U.S. 
finished 37 reactors in this country 
and abroad and construction 
started on 45 more, according to an 
Atomic Industrial Forum report. 

Among reactors completed this 
year were a 200-kw boiling water 
power-and-space-heat reactor that 
will supply remote Army bases, and 
two test reactors having importance 
for nuclear plants of the future (see 
below). Naval projects and rela- 
tively small research and training 
devices made up the remainder of 
reactors completed. 

Ground breaking took place in 
1958 on a 75-Mw sodium graphite 


Was 


containment SPERT-II] FACILITY 


in 


a 


top e 


for Consumers Public 
District, a 22-Mw_ boiling 
water reactor for Rural Cooperative 
Power Association, and a 1.7-Mw 
pressurized power-and-space-heat 
reactor for the Army Corps of En- 
gineers at Ft. Greeley, Alaska 

Construction continued on five 
major projects aggregating 597-Mw 
capacity which will be completed 
by the end of 1960. These include 
reactors for Commonwealth Edison 
Co, Consolidated Edison Co of New 
York, Inc, Yankee Atomic Electric 
Co, Power Reactor Development 
Co, and Argonne National Labora- 
tory. Development work continued 
in ‘58 on projects totaling 155 Mw 
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New 160-Mva substation, with 115-kv supply, and new switchgear . . . 


| Electro Met Converts 175-Mw Load 


THEODORE A. LEEDS, Design Engineer, existing 25-cps equipment, it in- higher efficiency of 60-cps. 
Electro Metallurgical Co, Niagara yolves very little compromise and Power was delivered to the fur- 
Falls, N. Y. is much as it would be if designed nace transformers directly at the 
from the beginning. 12-kv supply. There was a sizeable 
The conversion of a 175-Mw [he largest portion of the load, installation of 12-kv_— switching 
load from a 25- to a 60-cps supply about 165,000 kw is composed of equipment. The equipment pro- 
is now in process at the Electro submerged arc electric furnaces, vided a great deal of flexibility 
Metallurgical Co, a division of used to produce ferro-alloys and and very satisfactory operation. 
Union Carbide Corp, in Niagara alloying metals. The remaining Thus there was no operating or 
Falls. The changeover includes 10,000 kw is 440-v power and economic reason for converting it 


construction of a new 160-kva,  115-v lighting load. while 25-cps power was abundant. 
115/12-kv_ substation, installation However, when a large amount 
. ; Furnaces Served At 12 Kv : bist . 
of new 12-kv switchgear and sec- of additional power was needed in 
ondary transformers, and _ the The low reactance, 25-cps was 1951, it was found that additional 


conversion of a number of large particularly attractive for the fur- 25-cps would be about twice the 
furnaces to 60-cps operation. Con- nace load. Consequently, all the cost of 60-cps power. Since some 
trol of new and existing substations furnaces were designed for this of the furnaces could be readily 
will be centralized in the main con- frequency, even after 60-cps power converted to 60 cps, a 60-Mva sub- 
trol room and will include a new became available. Since the power — station, with two 30-Mva_ trans- 
supervisory control system for part and lighting load was only a small former banks, was installed to take 
of the system. Approximately 60,- percentage of the total plant load, service for the additional load at 
000 kvar of manually switched and because there was an abun- 115 kv, 60-cps. 





static capacitors are being installed dance of reliable 25-cps power in When the Schoellkopf Station at 
to raise operating p.f. to 95%. the past, motor and lighting loads Niagara Falls was destroyed by a 


Although the system has to be were also expanded at 25 cps, in rock slide in June, 1956, Electro 
installed without disturbing much _ spite of the lower cost and slightly Metallurgical lost about 50,800 kw 
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f 25-cps. A study of partial 25- 
0 60-cps conversion had _ been 
tarted some years earlier, but we 
issumed that some 25-cps power 
vould remain available for an inde- 
terminate period and that complete 
conversion would not be necessary. 
Moreover, these studies had been 
suspended and the 60-cps substation 
was de-energized when production 
requirements decreased _ shortly 
thereafter. Now complete conver- 
sion was mandatory. 

With the 60-cps service, Electro 
Metallurgical Co could no longer 
be supplied at our 12-kv utilization 
voltage. In the quantities we re- 
quired, power could be delivered 
only at 115 kv. Although the elec- 
tric utility could provide stepdown 
transformers for a substation, the 
premium for this was too great. 

However, before we could pro- 
ceed with our own design, it was 
necessary to estimate the future ex-, 
pansion at the Niagara works and 
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»place 12-kv supply and oil circuit breakers as . 


establish a maximum future load in 
order to select the proper trans- 
former sizes. In turn, the future ex- 
pansion depended on indeterminate 
future power costs. 


Balanced Load Required 


Since we will be supplied by two 
115-kv lines, and the power com- 
pany requires a fairly evenly bal- 
anced load under normal conditions, 
we had to have an even number of 
transformers. Each of the two 
115-kv lines has sufficient capacity 
to carry the entire plant load. 

Two 80,000-kva, 3-phase trans- 
formers were selected to meet the 
estimated requirements and subse- 
quent planning was continued on 
this basis. This capacity is in addi- 
tion to the 60-Mva, 60-cps substa- 
tion which is again in service. Al- 
though the two substations are some 
distance apart, they are fed from 
the same pair of 115-kv feeders. 

Any load increases above this 
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estimated ultimate plant load, 220 
Mva, could be obtained only at a 
cost which would be prohibitive for 
anything other than a major in- 
crease. Present planning indicates 
a total of about 30,000 kva trans- 
former capacity in excess of con- 
nected furnace load. 

The interrupting capacity of 
the existing 12-kv power switching 
equipment, an indoor installation 
of large, cell-mounted oil circuit 
breakers, was far below the require- 
ments of the new 60-cps system. 
Since the two 80-Mva transformers 
cannot be paralleled on the 12-kv 
side, it was decided that 750-Mva 
metalclad switchgear would be en- 
tirely adequate. Parallel operation 
with 1,000-Mva_ switchgear was 
considered but discarded because 
the breaker capacity would not be 
adequate, although several ex- 
pedients that would take care of 
this were possible. Secondly, our 
substation is so close to the power 
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company substation that with par- 
allel operation we would have to use 
step distance relays for secondary 
protection. We could not justify 
the extra cost to obtain parallel op- 
eration 

Since the rated secondary current 
of each transformer is 3,850 amp, 
the transformer secondary breakers 
had to have continuous ratings of 
at least 4,000 amp. Such breakers 
were not available in 750-Mva 
ratings. Although we do not like 
to use breakers in parallel, we were 
forced to consider using two 2,000- 
amp, the highest available 750- 
Mva rating. Forced air cooling 
would boost the rating to 2,500 
imp each, to provide for occasional 
overloading of the transformer and 
to take care of any unequal divi- 
sion of current between the break- 
ers, which would at times be op- 
erated near their rating. 


3,000-Amp Breakers Paralleled 


It was then suggested that we 
use two 3,000-amp_ 1,000-Mva 
breakers in parallel, instead of the 
forced air-cooled 2,000-amp, 750- 
Mva units. The extra cost was very 
little and it was no great problem 
to integrate the 1,.000-Mva breakers 
into the line-up of 750-Mva switch- 
gear. Thus, although we _ were 
forced to use parallel breaker op- 
eration, we had the compensating 
advantage of being able to maintain 
the breakers one at a time, with a 
75% load on the transformer. 

With the new switchgear, some 
problems in terminating the cabling 
system arose. The existing under- 
ground system consists of paper- 
insulated, lead-covered cables, 
which do not require replacement 
Some furnaces have as many as 
four 500-Mcm, 3 conductor cables 
in parallel. Previously, when each 
circuit was fed by a breaker oc- 
cupying a 15-25-ft bay, there was 
plenty of room for potheads and 
terminations. However, with new 
switchgear, we will have four 
breakers in the space formerly oc- 
cupied by one. Since it is impossible 
to locate four potheads for such a 
furnace in one switchgear unit, the 
lead-covered cable will be spliced to 
rubber-insulated cable in the base- 
ment. The rubber-insulated cable 
will then be terminated in the 
switchgear, eliminating potheads. 

One major problem was develop- 
ing a scheme for installing new 
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switchgear in the space already oc- 
cupied by the existing 25-cps gear 
without interrupting more than one 
furnace at a time. This involved 
careful scheduling, temporary in- 
stallations, a step-by-step construc- 
tion procedure with some unavoid- 
able lost time between steps, to- 
gether with several interruptions to 
furnaces not being converted at 
that particular time. Such a pro- 
cedure would be very costly from a 
construction standpoint. 

Extensive changes are necessary 
to enable some of the furnaces to 
operate on 60 cps. The busbar sys- 
tem will have forced ventilation. 
rhe interlaced sections of the bus- 
bars must be extended as far as 
possible to the furnace electrodes. 
The flexible connections which 
carry current from the bus to the 
furnace electrodes must also be 
changed. Some of the ordinary 
steel portions of the furnace covers 
must be replaced with non-mag- 
netic steel to reduce power losses 
and localized heating induced by 
current flowing into the electrodes. 

With the present secondary con- 
ductor systems, the operating 
power factor on 60 cps would be so 
low as to be prohibitive. Even after 
conversion, it will still be only 
about 84%. To assure an operating 
power factor of 95% for billing 
purposes, large banks of manually 
switched static capacitors will be 
installed. Our operation is a 24-hr 
per day, seven day per week 
schedule and an automatic switch- 
ing scheme is not necessary. Esti- 
mated savings in power costs will 
pay for capacitors in 242 years. 

Because the new switchgear is 
so much smaller than the circuit 
breakers it replaces, there is room 
indoors for the capacitor banks. In 
addition, an outdoor capacitor in- 
stallation in our industrial environ- 
ment would require’ metal-clad 
housing, at an appreciably high cost. 


Centralize Substation Control 


Control of the new 60-cps sub- 
station will be centralized in the 
main control room of the plant, 
along with the 25-cps equipment. 
Since this new substation is quite 
near the control room, it will be 
directly controlled. The original 
60-Mva, 60-cps substation will also 
have its control moved to the same 
room, along with the controls for 
several furnaces in the same area, 





by means of a new supervisory con- 
trol system. 

The 115-kv overhead lines feed- 
ing the new outdoor substation will 
enter the plant along the same right- 
of-way as the present 12-kv, 25- 
cps lines. Since some of the 25-cps 
lines must remain in service until 
the load has been transferred to 
60 cps, we are again bedeviled by 
the problem of having to install 
something in the space already oc- 
cupied by another piece of equip- 
ment is installed in its place. To d 
this, two of the 25-cps lines may 
have to be rerouted temporarily 
The balance of the 25-cps load can 
be carried by the existing under- 
ground feeders, which will remain 
in service after the furnaces have 
been converted to carry the remain- 
ing motor and lighting load. The 
25 cycle overhead lines will be 
removed at that time. 


ACB’s Switch Furnaces 


An unusual feature of the sys- 
tem operation is the use of mag- 
netic air breakers for switching the 
furnaces. Some of these furnaces 
require frequent disconnection 
from the power supply for operat- 
ing reasons. While these are large 
furnaces, they are small in com- 
parison to the utility system and 
do not cause any significant volt- 
age fluctuation on the transmission 
lines when they are switched. Be- 
cause the old 12-kv breakers were 
not suitable for this type of opera- 
tion, unit type oil circuit breakers 
were originally installed on the in- 
dividual furnace transformers. Sev- 
eral years ago we decided to replace 
two of the oil breakers with mag- 
netic air breakers on a trial, al- 
though the frequency of operation 
and momentary current ratings we 
needed were in excess of any stand- 
ard breaker available at that time 

Within two weeks, one breaker 
failed, under unusual circumstances, 
and was replaced. Since that time 
these two breakers have given out- 
standing service, with no main- 
tenance whatsoever. At first they 
were inspected every 100 opera- 
tions. Inspection periods were 
gradually extended until they 
reached 1,000 operations. To date, 
each breaker had performed 10,000 
operations, with no replacement of 
parts. Seven similar breakers were 
recently ordered for this type of 
duty. 
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Stainless Steel Extends Insulator Life 


1ckawanna Railroad tunnel near New York City is proving 


sround for stainless steel insulator hardware 


J. STEVENS Manager—Advance Devel- 
pment Engineering, Insulator Depart 
it, General Electric Co 


insulator 


bolts 


Special — suspension 
ts with 
withstood severe 
dware corrosion conditions 
years without failure in the mile- 
Bergen Tunnel of the Lacka- 
nna Railroad Co, approach- 
New York City. Conventional 
spension insulators, supporting 
tenary lines in the tunnel, failed 
cracking of the porcelain shell 
six months to a year after being 
t in service. 
Insulation of the trolley system 
nsisted of two units of 15,000 Ib 
vis-type suspension _ insulators 
ng from straps anchored in the 
nnel roof. In the early years of 
3,000-v de electrification plan, 
im and electric locomotives were 
ed in the tunnel. But most of 
se have been taken out of serv- 
and today Diesels and de loco- 


Stainless steel eye 
insulator 


for 


otives are used. 
Study of previously failed units 


gested that porcelain — shells 
icked in pie-shaped — sections 
nder a bursting pressure from 


thin. The eye bolts showed ab- 
rmal corrosion around the 
imference at the cement line. Cor- 
osion products, principally ferric 
xide, Occupied a greater volume 
than the forged carbon steel eye 
bolt. Corrosive expansion, under 
the cement line continued, causing 
hoop tension on the porcelain shell 
and ultimate failure. 


Cir- 
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Chemical analysis of encrusted 
deposits on typical insulators shows 
that they contained: 

7.9% carbon 

4.4% sulphur 

Trace of chlorides 
Spectographic examination 
there was also present silicon, so- 
dium, iron aluminum, magnesium, 
calcium, copper and zinc 

Conditions in the tunnel at nearly 
all time very damp. Fumes 
from the locomotives hang on as 
there is no positive pressure to drive 
them out. The situation is not 
helped by the severely corrosive in- 
dustrial marine atmosphere. 

To reduce trial 
sulators with three different grades 
of stainless steel bolts, cotter 
bolts and cotter keys were installed 
at four points of greatest hazard to 
the insulators on two. different 
tracks in the tunnel. Standard caps 
were used on these trial units since 
it was felt the major source of 
trouble would be ball bolt 
sion. Table shows types of stainless 
steel used in the trial units. 


shows 


are 


corrosion, in- 


eye 


corro- 


Conclusions are as follows 

1. Ten-year trouble free 
greatly exceeds service life of stand- 
ard insulators having carbon steel 
bolts protected by galvanizing. 


life 


2. Porcelain part of theé special 
units are sound mechanically and 
electrically as determined by a ring 


test. There is no evidence of cracks 
on either the upper or lower unit 
of the two unit strings. This demon- 
that lack of 
around the stainless steel eye bolt 
is the key factor in keeping insu- 
lators from failing due to internal 
pressures built up within the pin 
holes of the insulators. All insu- 
lators having stainless steel bolts 
are clean around the eye bolt. 

3. There some evidence of 
slight pitting on eyebolt with Type 
430 composition. For future units, 
Type 410 stainless would be a 
better selection because it 
notch sensitive than Type 430. 

4. It is not felt necessary to go 
to the more expensive stainless 
steels such as Type 302 or 316. 
The complete insulator can be pro- 
tected up to the limit of durability 
of the malleable iron or forged steel 
cap, by using the Types 410 or 430 
stainless steel eye bolts. 


Strates 
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> Tempered (1,400 degrees ¥ 


Properties of Stainless Steel Used In Trial Units 


Alsi —Per Cent Chemical Composition 
Type Cr Ni C(max) Mo 
302 17/19 8/10 0.15 
316* 16/18 10/14 0.08 2/3 
430* 14/18 0.12 
410° 1t.3/13.5 0.15 


Nominal Mechanical Properties 
UTS 0.2% Y.S. Elong. 


psi psi % R of A 
X1000 X1000_ in 2in. To 
85 35 60 70 
80 30 60 70 
75 45 30 65 
95 65 26 67 
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Computer Speeds Bus Design 


Numerous alternative station bus designs are automatically 
checked by IBM 650 for engineering evaluation and selection 


C. A. IMBURGIA, Planning and Techni 
cal Studies Engineer 

H. K. AMCHIN, Computer 
Section 

S. G. VASSILIEV, Planning and Technical 

American Electric Power 

New York, N. Y 


Applications 


Studies Section 


Servic > Corp 


Short-circuit stresses on gener- 
ator and substation buses are being 
an IBM 650 digital 
computer with a program developed 
by American Electric Power Serv- 
ice Corp engineers. Specifically, the 
checks the 
withstand 


calculated on 


computer adequacy of 


structures to short- 
mechanical 


supports and conductors 


bus 
bus 


Stresses 1n 


The com- 


circuit 


puter makes the required calcula- 
tions in about 1% of the time 
needed by a trained engineer using 
a slide rule or desk calculator, and 
provides a 4:1 cost reduction. 

In addition, the compute 
gram permits the study of an in- 
creased number of alternative lay- 


pro- 
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BUS STRUCTURE DESIGN for up to ten unequal spans follows a program that 
gives a solution in 30 sec. The program automatically goes from case to case 
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aes 


outs for each station. These studies 
make possible a better engineered 
and more economical design. The 
computer has been used to check 
the design of bus structures for six 
generator and substation installa- 
tions to date. Computer solutions 
for these have averaged about $10, 
using this program, replacing an 
estimated $40 to $50 per station 
which would have been required for 
manual computations. 

[he program is based on an 
analytical method for calculating 
the maximum lateral force on each 
and maximum stress on 
each span under short-circuit con- 
ditions. It takes into account not 
only the short-circuit current and 
the physical dimensions of the 
structure, but also the rate of cur- 
rent decrement, the vibratory char- 
acteristics of the busbar-insulator 
system, and the damping of the 
structural elements. The program 
is suitable generally for a bus of 


support 
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long, straight, 
conductors with 
uniform supports. The method 
applies whether conductors are 
face-on or edge-on with respect to 
the supports and whether the sup- 
ports are stressed in bending, ten- 
sion or compression. 

For single span and all equal- 


parallel, uniform 
rigidly-mounted, 


span buses, the method considers 
the effect of longitudinal forces 


along the conductor. In structures 
with long spans and relatively flexi- 
ble busbars, this longitudinal force 
may add substantially to overal 
stresses on the supports. 


Parameters are Varied 


A check of the adequacy of ar 
existing bus structure to withstanc 
the anticipated short-circuit curren: 
ordinarily requires the running o 
just one case. However, determina 
tion of the most desirable bus lay 
out for a station may require 
series of cases. These may involv: 
variations in such parameters a 
span length, conductor size, phas 
spacing and type of insulator. 

System and mechanical desigr 
data for each case are entered on < 
special form. Data then = ar 
punched into cards which, togethe 
with the program, are loaded into 
the computer for processing. Th 
program automaticall 
from case to case, thereby providing 
for maximum economy in computer 
usage. 

Solutions are punched in output 
for maximum force on each insu- 
lator and maximum fiber stress in 
each span. Input data are also re- 
produced for check and permanent 
record. 

The program will handle up to 
ten unequal spans, solving a prob- 
lem of this size in about 30 sec. 
Only about 5 sec is required for a 
single-span problem. 

Digital computation of short- 
circuit stresses in bus structures 
brings substantial savings in engi- 
neering time by eliminating tedious 
long-hand calculations. But the en- 
gineer still must decide, in collabo- 
ration with the designer, on the al- 
ternatives to be tested; and choose 
the optimum design from two or 
more acceptable alternatives for 
present and future requirements. 


progresses 


1959 e@ ELECTRICAL WORLD 






































Commercial Cooking: 
Load Booster in a Recession 


Fourth Commercial Cooking survey shows that the load con- 


tinued to grow, even during the recession, and was respon- 


sible for sustaining commercial kwhr sales generally 


Commercial electric cooking is a strong load 
builder and sustainer in time of a recession. 

During the early months of 1958, when the most 
serious post-World War II recession was at its worst, 
electric industrial loads had plummeted in almost 
all areas of the country, some as much as 27% be- 
low levels for comparable periods for the previous 
year. Residential and commercial load growth 
rates, though definitely below those’ of previous 


years, were at least holding their own. In many 
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cases, they were even growing. The annual growth 
rate of the commercial load for the first half of 1958 
was up 5.4%. One of the components of the com- 
mercial load —electric commercial cooking—was 
partially responsible for this good showing. For 
example, the findings of a recent Hotpoint Co survey 
covering the eighteen-months period from Jan. 1, 
1957 through June 30, 1958, showed such com- 
panies as Alabama Power Co having gained some 
80% of their total 1957 commercial cooking load 
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4th Commercial Cooking Survey 





Number of Full Time Commercial Cooking Specialists / Company 
( 46 Companies) 
v A ; 
) { . 
ox, 
+ 1956 


Jan.1,'57- June 30, 58 


Number of Man-Years /1,000 Food Service Customer per Company & 


( 70 Companies ) 





Jan. 1, ‘57-June 30, 58 


"58 findines ol 


Other 
also bear out the fact that com- 


in the first months of 
the Hotpoint survey 
merc! 


al electric cooking is a good load to have 
time, recession or not. Electrical World’s 
Commercial Cooking Special Report 
interprets these Hotpoint findings. 
The number of utilities responding to the Fourth 
commercial cooking survey was 70, four more than 
the Third, which the year 1956. These 
70 utilities were asked to tabulate their commercial 
cooking activities, budgets, manpower and results 
for the year and half between Jan. 1, 1957 and June 
30, 1958. Of the 70 utilities, exactly half (35) were 
in the 200,000-meters or above class (Division A); 
and 35 were in Division B (under 200,000 meters) 
Utility manpower expended on commercial cook- 
ing has increased in the period covered by the sur- 
vey. Forty-six of the seventy companies employ a 
total of 129 full-time commercial cooking specialists. 
This represents an of 2.8 specialists per 
utility, up from the average of 1.9 for 1956. The 
larger companies seem to be putting in more of the 
manpower. Twenty-four Division A companies 


any- 
Fourth 
analyzes and 


COV ered 


average 


have 91 full-time specialists, averaging 3.8 per 
utility. Division B has 22 utilities. Average 1.7. 
58 
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Average Commercial Cooking Sales Expense 
(31 Companies) 





Average CC Sales Expense per Food Service Account 
( 31 Companies) 





Jan.1, 57 June 30, '58 


Supporting the efforts of these commercial cook 
ing specialists are the all-purpose representatives 
who spend a part of their time promoting and sell 
ing the commercial cooking load. Some 64 com- 
panies have 1,081 all-purpose reps who average 
16.7% of their time doing this. Breakdown: Divi- 
sion A has 32 companies with 799 all-purpose rep 
resentatives averaging 18.6% of their time; Division 
B has 32 companies with 282 a-p reps who averaged 
11.3% of their time on the CC load. This is the 
equivalent’ of an extra 181 man-years 

The 70 utilities reported a total of 166.06 man- 
years per 1,000 food-service customers. This is an 
average of 2.37 per company. This is up 11.2% 
1956’s 2.13. If the larger utilities have been 
increasing the number of men to cover their grow- 
ing number of food-service accounts, the smaller 
ones seem to be concentrating heavier on the fewer 
ones they have. For while Division A totals 58.15 
man-years per 1,000 food-service customers for an 
average of 1.66 per utility, Division B totals 107.91- 
man years per 1,000 FS customers. Average: 3.08. 

The 70 reporting companies list a total of 180,539 
food-service customers or 36% of the estimated 
rational market. Of these, 14,032 (8%) cook all- 


over 
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electrically, and 76,066—42% —are equipped for 
partial electric cooking. Here’s the breakdown: 


Division A 


fotal FS Customers...... 146,252 

WH-GIGCEIIG .-3:<.<0dne 4 ds < os 9.506 (6%) 

Partial-electric Boxter ae oe $9,123 (40%) 
Division B 

Fotal PS Customers..:...... 34,287 

MI-ClECINIEG dies cimeank. 4,526 (13%) 


Partial-electric ....... 16.943 (49%) 


\lthough the increase in utility manpower in the 
mercial cooking field may help explain why CC 
its own so well during recession-ridden °58, 
n only be part of the story; for the electric power 
liers also boosted the budgets. 
| hirty-one companies reported a CC sales expense 
820,079. The average was $26,454, up about 
over 1956’s $25,689 and 18.5% above the 
level of $22,302. And these are real increases, 
nerely dollar boosts to offset inflated costs. They 
exceed costs of living rises due to inflation dur- 


4ow Cooking Helped Bolster 


ing the comparable periods. Division A (11 utilities) 
reported a total budget of $469,000, averaging 
$42,633 per utility. Division B (20 utilities) totaled 
$351,079, for an average of $17,554. 

Average commercial cooking sales expense per 
food-service account was $11.38 for Division A’s 
11 utilities, and $22.14 for the 20 in Division B. 
The average for all 31 companies was $14.37, an 
increase of 5.5% over the $13.62 spent during 1956. 

The 31 utilities earned $3,105,081. Their aver- 
age sales cost per $1 of CC revenue was 26¢, down 
8¢ from the 34¢ spent in 1956. For “A” utilities, 
who earned $2,030.956, this cost averaged 23¢: for 
the “B” ones with $1,074,125, the cost came to 34¢ 

But manpower and money do not tell the whole 
story either. There is also the matter of utility CC 
programs. 

Sixty-seven of the 70 reporting utilities exposed 
109 CC specialists and 1,169 all-purpose representa- 
tives to equipment manufacturers’ sales education in 
the 18 months covered by the survey. “A” com- 
panies trained 70 specialists and 81 a-p reps; “B” 


the Commercial Load 


The Top Ten— January to June, 1958 





Division A (200,000 meters and over) 
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Division B (Under 200,000 meters) 
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Bee eo 15,801 kw 59% of total 1957 results) 
a F. 12,118 kw 57% of total 1957 results) 
Seek. ae 11,869 kw (43% of total 1957 results) 
Dee hehe, 8,527 kw (51% of total 1957 results) 
Ses ere 8,331 kw (59% of total 1957 results) 
SO ee 7,339 kw (40% of total 1957 results) 
black at 6,931 kw (44% of total 1957 results) 
i TS ce 6,904 kw 48% of total 1957 results) 
esi Wiieat cet 6,037 kw (44% of total 1957 results) 
Stee ieee 5,600 kw (80% of total 1957 results) 


Average 52.5% 


siete 3,524 kw (46% of total 1957 results) 
dee 2,800 kw (93% of total 1957 results) 
saiciceee 2,700 kw (65% of total 1957 results) 
cs aeia thea 2,400 kw (55% of total 1957 results) 
SRO Le Te 2,194 kw (61% of total 1957 results) 
elatvidizsone 2,045 kw (77% of total 1957 results) 
jeeriasecaa tees 1,685 kw (44% of total 1957 results) 
etl cto te. 1,549 kw (40% of total 1957 results) 
sab asics ake 1,546 kw (69% of total 1957 results) 
~akebiccew ie 1,539 kw (61% of total 1957 results) 


Average 61.1% 
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trained 33 and 357, respectively. 

Sixty-two utilities sponsored a total of 818 group- 
prospect meetings, reaching a total audience of 
60.395. 

['welve of the large utilities (“A”) tailor their own 
local promotions; one ties in directly with manufac- 
turer-created promotions. Six adapt manufacturer 
promotions to suit their local needs, and 15 others 
combine all three approaches. The figures for the 
‘B™ companies are: 8—tailor own promotions; 
2—tie-in with manufacturers; 8—adapt manufac- 
turers’ materials; 20—-combine the three. 

Fifty-five utilities offer free-trial demonstrations 
on commercial cooking equipment. Four of the 55 
reported 100°C sales results from the free trial; five 
obtained 95%; 14. utilities 90%; 10 utilities 
80-85% , nine got 70-80% and 13 obtained results 
up to 70° 

Fifty-eight companies (29 from each division) re- 
port participation in dealer-manufacturer promo- 
tions. They accounted for 216 such joint promotions 
in the survey period, 143 of these were by “A”; 73 

Various dealer incentive plans are used by the 
utilities. These range from prizes by New York 
State Electric & Gas to football and fishing parties 


LOAD ANALYSIS 


(Jan. 1, 1957 thru June 30, 1958) 
(66 companies reporting) 





New Construction 58% 
297,073 kw o 


Remodelling, 


Replacement, ° 
New Applications 42 ho 


218,117 kw 


MARKET ANALYSIS 


(Jan. 1, 1957 thru June 30, 1958) 








Restaurants — 243,562 kw 49% of market 
Hotels — 29,347 kw 6% of market 
Schools — 97,597 kw 19% of market 
Hospitals — 38,778 kw 8% of market 
Industrial — 37,541 kw 7% of market 
Miscellaneous — 55,497 kw 11% of market 

502,326kw 100% of market 

| 
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—<// 4th Commercial Cooking Survey 


at Northern States Power to $2 per kw at Central 
Power & Light Co. 

Many of the utilities surveyed apparently realize 
the importance of the architect in getting electric CC 
equipment into buildings, especially new construc- 
tion. To do this, 30 of the utilities in Division A 
made 3,063 semi-annual calls and 1,496 quarterly 
calls on the key architects to inform them about 
commercial cooking developments and advantages. 
Twenty-nine Division B utilities made 683 semi- 
annual calls and 298 quarterly ones. 

[wenty-four of the utilities, 12 from each divi- 
sion, systematically follow-up leads obtained from 
Dodge Reports. “A” utilities (12) claim a total of 
3,350 such follow-ups, and the “B” group, also 12, 
reports 1,585. A substantial number of these Dodge 
Report follow-ups were converted into sales. 


Direct Mail Wins Favor 


Direct mail is another favorite utility method for 
pushing commercial cooking. Mailing pieces are 
usually from three sources—the utility itself, a manu- 
facturer, or another source, such as Electrical Infor- 
mation Publications. A study of the breakdown of 
which utilities use what kind of materials reveals no 
definite pattern. It must be said, however, that EIP 
material ranks high on their list. 

Sixteen Division A utilities staged commercial 
cooking advertising campaigns in local newspapers, 
trade magazines, or both. Heaviest of all in maga- 
zine lineage was Los Angeles Department of Water 
and Power with 100 pages a year. Duke Power uses 
24 pages of newspaper ads a year plus four in maga- 
zines. Detroit Edison takes 36 pages in magazines. 
Southern California Edison features 10 newspaper 
and 24 trade magazines ads a year. Nine Division 
B utilities also use ad campaigns. 

As much as many utilities want to sell electric 
commercial cooking, they don’t feel that the way to 
do it is by buying it—in the form of wiring subsidies. 
Only 10 use it as follows: 


‘A”°—4 utilities—$5/kw 
1 utility—$4/kw 
| utility—$6/kw 
| utility—$5/kw 
2 utilities—$4/kw 
1 utility—$1.50/kw 


Layout service for commercial kitchens is another 
way utilities woo the customer. Twenty-one utilities 
in Division A use it, and report having laid out a 
total of 1,339 kitchens. Twenty-eight of the “B” 
utilities also do it; they report completing 725 
during the 18-months survey period. 

Model commercial kitchens on power company 
premises are another means of pushing the cooking 
load. Of these, Appalachian Electric has eight, 
Duke Power three, and Omaha Public Power Dis- 
trict two. 

Bell-ringing ranks high on the operational pro- 
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C.C. Promotions —How They are Used and How They Paid Off 


Promotion 





Results — Remarks 





Free trial demonstrations 
of C.C. equipment 


Fifty companies use it. From 1/1 57 to 6 30 58, they demonstrated 
7,868 devices. Four companies obtained 100% sales results; 5 got 
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by 95%; 14 got 90%; 10 got 80-85%; 9 got 70-80%; 13 up to 70%. 
ut 
S. Dealer-Manufacturer Fifty-eight companies reported participating in a total of 216 of 
M- Promotions them from 1/1/57 — 6 30/58 
m Dealer incentives Nineteen companies have dealer-incentive plans. These range from 
of fishing trips to bonuses per added kw. Most claim plans work well. 
ge Calls on architects Rates high with companies; 59 of them do it. From 1 1 57 to6 30 58, 

they made 5,540 calls. Most feel this is an effective way to get elec- 
tric commercial cooking in new construction. 

or i eee ee 
ire Follow-up Dodge Reports Twenty-four companies report systematic follow-up of Dodge Reports. 
iu Sales percentages resulting range from 10 to 90%. 

: i x eee - Bae pt eae sc acendallaabdai 

i i 
yf } 
no Direct mail | Very high. Companies use utility, manufacturer and other mailing 
1P pieces. Used mostly as a ‘’door-opener” for utility C.C. representative. 
ial Advertising Used by 25 companies. Mostly in local newspapers and trade journals 
si Results hard to measure. 
e —___—_—__— 
Ses Wiring subsidy Only 10 companies use it. Average subsidy for these is $4.45 per kw. 
: Kitchen layouts From 1.1.57 through 6 30 58, 49 companies completed a total of 
| 2,064 kitchen layouts. 
ion 
4 eee ee ee 

ric Model Commercial Eight companies report having such kitchens. One company has eight, 
to Kitchens another three, and one has two. 
ies — — 

Door-to-door calls Bell-ringing rates high on list. Almost all companies canvass food 
service prospects at least once a year, and several make calls semi- 
| annually. 

Follow-up calls on | Sixty companies follow-up 100% of their new commercial cooking 

new customers | customers to check on their satisfaction after kitchen installation. 
oes 

her | 
ties Satisfied customer Fifty-seven companies report a total of more than 7,200 satisfied 
It a cooperation customers who have helped sell new prospects. 
i 
725 : 
Food Service Magazine Most companies (64) regularly mail Food Service Magazine to their 
any commercial cooking prospects. 
cing ~ > 
ght, Sales drives Twenty-eight companies run year-round campaigns. Sixteen run sea- 
Dis- sonal ones, mostly in the spring and fall; and 21 run seasonal cam- 
: paigns for a three-months’ period each year. 
pro- 
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4th Commercial Cooking Survey 


KW PER WEIGHTED CUSTOMER — 1957 


70 Companies — Top Ten 


Division A—Top Ten 


1. idaho Power’ ......<acci0 6.10 1, Pennsylvania P&L .......... 4.54 
2. Merrimac Essex .............. 5.02 2. Appalachian ..............+. 4.16 
3. Pennsylvania P&L .......... 4.54 SCO FOE ase sicker cehnnes 3.68 
4. Appalachian Electric ....4.16 Ah, TRIN Ts cisiie wsscedeeosans 3.62 
5. Knoxville Utilities ......... 4.06 5 MGT AIR a voeccconssccopse 3.46 
6. Toledo Edison ................ 3.78 See 3.4] 
7. Ohio Power ....... ined 3.68 7. Carolina P&L ..............00. 3.17 
ae | tee: Foe 8. Georgia Power .............. 3.13 
9. Northern Berkshire ........3.63 DSS TOD os snisiicssesiiens 2.94 
10. Texas P&L ..... snahiaceneie ae 10. Northern States ............ 2.39 


— 


ONOANAMA WOH > 





Division B — Top Ten 


. Idaho Power .............0008 6.10 
. Merrimac Essex ............. 5.02 
. Knoxville Utilities .......... 4.06 
. Toledo Edison ..............-. 3.78 

gee ae Rnes eee 3.66 

Northern Berkshire ........3.63 
. Washington W.P. .......... 3.46 
. Minnesota P&L .............. 3.43 
. Suburban Electric .......... 3.35 
. Worcester County .......... 3.26 


Average 70 companies....2.14 


grams of reporting utilities. Asked to give the fre- 
quency of calls on food-service prospects, the 
utilities replied like this . 

In Division A, eight companies make annual calls 
on 100% of their FS prospects, and two make semi 
annual calls on 100% The others do somewhat 
less than this, but in almost all cases these calls are 
made more frequently and on more prospects than 
might be expected. Only four utilities in Division 
\ reported calling yearly on less than half their FS 
prospects. In Division B, the reported averages are 
even higher, which ties in with higher average num- 
ber of man-years per 1,000 FS prospects reported 
earlier in this group. Fourteen utilities in this group 
call on 100 of their FS prospects, and none call on 
less than half of them. 

To insure customer satisfaction, most utilities use 
follow-up calls on their new customers. In Division 
\, 27 utilities report 100% follow-up on new cus- 
tomers. In Division B, 33 utilities report 100%. 

And this extra effort to insure satisfied customers 
pays off: they regularly prove to be top salesmen for 
commercial electric cooking. Many satisfied cus- 
tomers permit inspection of their all-electric kitchens 
by new prospects. The utilities in “A” report a total 
of 4,307 satisfied customers who have helped them. 
Likewise, “B” utilities report 2,929. 

Most of the utilities regularly mail Food Service 
Magazine to their prospects. Food Service, an EIP 
publication, features all-electric advertising. 

As with every other product or service that must 
be sold, commercial cooking must have sales drives. 
Twenty-eight companies (17 in “A” and 11 in “B”) 
program year round campaigns. Sixteen utilities 
(four in “A” and 12 in “B”) run seasonal campaigns, 
mostly in spring and fall, for six months of the year. 
Twenty-one (12 Division A and nine Division B) 
run a seasonal campaign for three months a year. 
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Average 35 companies... .2.01 


Average 35 companies....2.37 


So much for the methods of promotion, now wha 
about the results—the real payoff? 

The 70 reporting utilities added 395,395 kw i 
1957 and 197,421 kw during the first six months o 
1958. The average “57 average per utility was 5,64 
kw, up 6.5% over °56’s 5302 kw. Total EAR fo 
57 was $9,217,151, for an average per utility o 
$117.388. For January-June of 1958, total EAI 
was $4,884,074, for an average per utility of $69. 
772. If the same growth rate is assumed for th 
balance of “58, average EAR per utility was $139,- 
544, or up almost 19%. The average EAR per ky 
in 1957 and the first half of “58 are $23.31 and 
$24.73, respectively. This is an increase of 6.1% 
The breakdown, by divisions: 


Division A 
1957 Jan-June °58 
312,228 kw 156,063 kv 
8,921 kw 4,459 kw 
.$7,.241,.833 $3,896,804 


Total added load 
Av per utility... 
Total EAR 


Av EAR Utility 205,909 DEE S37 
Av EAR/CC kw.. 23.19 24.96 
Av kw/Customer. . 12.9 
Division B 

1957 Jan-June “58 
Total added load..... 83,167 kw 41,358 kw 
Pt O6t WY 5s cess 2.376 kw 1.182 kw 
Dital GAR... «65. seh SB3I8 $987,270 
Av EAR/Utility ... $6,473 28,208 
Av EAR/CC kw.... 2o.15 23.87 
Av kw/Customer .... 14.9 


Where does the load come from? 

For 66 utilities reporting during the 18-months 
period, 58% came from new construction. This 
amounted to 297,073 kw. Forty-two percent came 
from remodelling, replacement, new applications, 
etc. These figures were exactly reversed in 1956. 
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Electric Utility Methods 





‘ruck Provides Substation Test Facilities 


CLASS, Maintenance Engineer, Substation Dept 


RAGLIN, Superintendent of Transportatio 


»f Colorado, Denver, Colo 


Q-ft panel truck serves as a complete substation 
nter for Public Service Co of Colorado. All on- 
laintenance testing of electrical substation appa- 
can be done from the truck 
wer is supplied by a 3500-w generator, installed 
insulated compartment to keep noise and heat 
fer to a minimum. This generator, or an external 
of power, feeds a switchboard where meters, 
circuits, and light controls are mounted. Various 
er feeds serve other truck locations 
oble testing is the only procedure conducted from 
le the truck. Because of the size and weight of 
e equipment, instruments are read on a test table 
vided with adequate lighting. The heavy equipment 
ted to the truck floor. A large reel for high voltage 


Public Servic e 


| 


axial cable and automatic reels for other leads are 


LA 
also provided 

Ihe rest of the space, less an aisle area, is devoted to 
\pparatus to measure 


breake! 


storage of other test equipment 


low resistances, such as circuit contacts, 
dielectric strength of insulating liquids, ground resist- 
ances of substation grounding systems, and transtorme! 
voltage ratios is included. The mechanical behavoir ot 
circuit breakers and insulation quality can also be 
measured 

Three passenger seats, equipped with safety belts, 
have been installed 


moved to the test desk for 


One of the passenger seats can be 
use during testing. A file 
cabinet holds all test records, instruction manuals, and 
other literature needed 

[wo rear windows provide rear view vision for the 
driver. Side windows aid verbal and visual communica- 
tions during tests and enhance the ventilation afforded 
by the roof ventilator. Ladders and switch sticks are 


carried on the roof 


Four-Way Meter Monitors Differentials 


J. E. BEEHLER, Senior Engineer, Relay Section, American Electric 
Power Service Corp, New York, N. Y 


Grouping of four monitoring instruments into a 
ingle mounting saves space and expense for American 
Electric Power Co. The Quadruplex Instrument thus 
lormed consists of three ac ammeters and one 1- 
megohm resistance indicating meter which operate 
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together to monitor current-type differential circuits 
Through observation of the four meters regularly for 
changes in reading, an indication of trouble may be 
noted. The three most common troubles are indicated 
thusly: 
1. Short circuits in differential circuit connections 
one or more of the meters drops to a lower reading. 
(Continued on page 66) 
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Before you buy anotherire 








rransformer... EVALUATE 
INNOVATIONS 


6% of General Electric’s dis- 
tribution-transformer sales 
goes to improve the prod- 
uct and reduce costs to you 


Research in distribution transformers is a cataly st which 
speeds the normal rate of developments. To make innovations 
fast enough to keep pace with the unprecedented growth fore- 
cast for utilities, General Electric invests over three times as 
much, per sales dollar, as the average for all industry. 
G.E.’s development of production line impulse testing. for ex- 
ample, increased average transformer life 15‘c. And develop- 
ment of grain-oriented core steel has saved over three hundred 
million dollars for electric utilities. 
Other G-E innovations include: Strenicor clamps and bushings 
for copper or aluminum conductors. The return to you: a more 
durable and economical transformer to meet your system needs. 
= Before you buy another distribution transformer, evalu- 
. ate innovations—give your transformer manufacturer credit 
| 
\ 


for the extra values he o1Ves you. G.E. Co.. Schenec tady, N. Y. 























Progress /s Our Most Important Product 
\ GENERAL && ELECTRIC 
y 
| y 
} r ae os 
y ; —— ae GIVE YOUR TRANSFORMER MANUFACTURER CREDIT 
4 Eee : FOR THE EXTRA VALUES HE GIVES YOU 
N | 'G.E.| | OTHER MERS. 
* | MEASURE LOAD BUILDING—do Co.'s | 
J other products build load? Does Co. 
F : | sponsor load-building programs? 
CHECK SERVICE—24-hour shipment? 
\ | repair and uprating? emergency de: 
( & _ | assistance? 
\ —* \| COMPARE FEATURES—how many 
& exclusive features in terms of longer 
f life; reliability; easy maintenance? 
ANALYZE PRICE—does Co. hold line 
against inflation with significant thy 
} product developments? 
EVALUATE INNOVATIONS—has Co.'s a 
research paid off for you? Recent a] 
examples? 


























FILL IN THE BLANKS... . See which manufacturer gives 
you more for your transformer dollar: Mark “‘X” for a 
measurable contribution, ‘‘O” for insignificant contribution. 








Four-Way Meter 
, (Continued from page 63) 


Insulation failure to ground in cables, terminal 
blocks, current transformers and their lead wires, or 
other associated equipment—the ohmmeter shows a 
reading of a value other than infinity. 

3. Accidental opens—usually one of the ammeters 
eads higher than the others. 

\mmeters have a range of 0-1 or 0-5 amp, depend- 
ng upon the expected flow of unbalance current in the 
differential circuit where the meters are connected. 
Normally, the meters are not connected into the 
itferential circuit, except through a “roto” test switch 
vith a removable test key. Only one key is available, 
nd it is removable only with the switch in the normal 
position. Therefore, only one differential circuit can 
tested at a time using the same meters 


Not all bus differentials use current unbalance de- 
tecting relays. Some of the more modern schemes 
eplace the low-impedance current relay with a high- 
npedance voltage relay. Here the QI ammeters are 
eplaced with voltmeters that measure the voltage 
across the differential voltage relay operating coils 

Caution should be used in employing this instrument 
with extremely sensitive differential relays such as those 
ised on generator differential circuits. Because gen- 
erator differential relays are usually set to trip on a 0.2- 
mp unbalance, switching must be arranged so there 


nr 


inbalance when the switch operates 
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Modernize Shield Wire Design 





BLIZZARD DAMAGE like this, which buckled goat heads and 


snapped ground wires, influenced ground wire designs 


66 


Philadelphia Electric Co is modernizing its trans- 
mission line overhead ground wire design in order to 
protect against severe blizzard conditions 

The following changes are planned: 

1. Overhead ground wires will hereafter be sagged 
to a lower tension to provide a higher factor of safety. 

2. Size of ground wires to be installed will be in- 

creased from 134.6 Mcm to 190.8 Mcm. 
3. At trouble spots and river crossings, distribution 
transformers will be used to melt sleet from ground 
wires by placing 220 v across double ground wires 
short circuited at one end. 

4. “Goat heads” will be strengthened somewhat, but 
not enough to prevent buckling before the breaking 
point of the ground wire is reached. 

Ground wires were the source of most of the trans- 
mission outages on the Philadelphia Electric Co system 
during the March, 1958, blizzard. 

Snow gathered faster on ground wires than on phase 
wires heated by load current. Ground wires accord- 
ingly sagged into phase wires, causing outages. 

On some circuits 70% of ground wires were per- 
manently damaged when aluminum strands stretched 
beyond the elastic limit, but steel core wires recovered 
—leaving aluminum strands loose or basketed. 
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ANOTHER GENERAL ELECTRIC 


Kilovar Plus... 





Cap-Gap 
Solives 
Distribution 
/ Voltage 
Problems 


—— is New General Electric Cap-Gap series capacitor 
Sy and self-clearing protective gap allows economical 
loading of voitage-limited distribution transformers 
and supplies valuable peak-load kilovars 
Here’s what the new Cap-Gap does for you... 
@ Makes transformers virtually self regulating. 
® Improves secondary voltage. 
® Solves flicker problems caused by motor starts. 
® Supplies peak-load kilovars. 
Here’s how it works. The Cap-Gap actually cancels trans- 
former reactance. When abnormal voltage conditions 
exist across the capacitor, a self-clearing gap protects the 
transformer, capacitor and system by automatically by- 
passing the capacitor once each half-cycle. It automatically 
reseals itself and reinserts the capacitor when normal 
voltage is restored. Cap-Gap units are rated 2, 3, 5, and 
71% Kvar, 240, 480 and 720 volts and can be used with 
2400, 4800 and 7200 to 7960 volt distribution trans- 
formers 10 to 37.5 KVA. 


No maintenance is required. There are no moving parts 
to wear out and both the capacitor and gap have stainless- 
steel cases and alumina-ceramic bushings. Cap-Gaps 
can be easily installed on either old or new distribution 
transformers. 


See for yourself how the new G-E Cap-Gap can help 
you with your distribution voltage problems; contact your 
nearest General Electric Apparatus Sales representative, 
or write for Bulletin GEA-6855, General Electric Co., 
Schenectady 5, N. Y. 445-22 


GENERAL @Q ELECTRIC 
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54 ELLIOTT SYNCHRONOUS MOTORS POWER ROD AND BALL MILLS 


Above is shown a part of the world’s largest ore mill installation, 27 rod mills and 27 
ball mills, all powered by Elliott synchronous motors. Large chunks of taconite, one of 
the hardest minerals known, from the Minnesota Mesabi range are broken down in cone 
crushers and reduced to flour fineness in the above rod and ball mills. Magnetically sepa- 
rated from rock, the powdered iron is rolled and baked into walnut-sized pellets, and 
stored for shipment to steel’s hungry blast furnaces. The above photo shows part of the 
quarter-mile-long concentrator building which houses the rod and ball mills. One of the 
54 large Elliott synchronous motors can be seen in the foreground of each line of mills. 











gigantic Taconite Operation 








)ME OF THE SYNCHRONOUS MOTORS—The line of 27 Elliott 800-hp, SQUIRREL-CAGE INDUCTION MOTORS—A few of the 18 Elliott 350-hp, 
rpm motors which drive the rod mills seen on the left. 27 other Elliott 450-rpm squirrel-cage induction motors which drive cone crushers in the 
)-hp, 225-rpm synchronous motors power the ball mills. Rigid fab- secondary crushing plant. FABRI-STEEL construction provides rugged mech- 
ted steel construction and service-proved insulation provide reliable, anical strength and FABRI-SEAL insulation assures long, trouble-free service 
top power required in this 24-hour-a-day, 365-day-a-year operation. life — important features in this ‘round the clock, continuous application 
NIT MOTOR-GENERATOR SETS —Two of the | 2 Elliott 300-kw, 3-unit DIESEL-DRIVEN GENERATORS—Two of three Elliott 1130-kw, 900-rpm 
sets which provide direct current for driving magnetic separators, generators with floor-mounted belted exciters driven by diesel engines— 
, crane operation and magnets, field excitation for the synchronous constantly available for emergency power generation. Enclosures are 

furnace blowers as well as other services. Well balanced, carefully designed to give the optimum in winding protection and insure 
dinated design assures excellent mechanical and electrical capabilities. adequate ventilation for maximum cooling of each diesel-driven machine 


0 ELLIOTT Company 


RIDGWAY PLANT °* Ridgway, Pennsylvania R9 


Engineering Reference Sheet 





NO. 59-1 








Ice Loading Nomogram for Wire or Cable 


R. P. BUCKINGHAM, Wire and Cable Specialist, General Electric Co, Boston, Mass. 


Ice load on an open wire or aerial 
cable can be determined by the ac- 
companying nomogram. This graph 
is based on the following formula: 


; pa — Dies T ; 
VW ‘ t 
: ( } )aw* 


where 

WwW, = weight of ice per foot of cable, 
pounds 

D, diameter over ice, inches 

Doe = diameter of wire or cable, inches 

K,; weight of ice per ¢ ubic toot, pounds 


Weight of jce (K;) is taken‘at 57.0 
lb per cu ft 


To Use the Nomogram 

Place a straight-edge from the 
wire or cable “OD” scale (right) to 
the “Radial Thickness of Ice” scale 
(lower left), and at the intersection 
of the “Ice Load” scale (center), 
read the ice load (W,) in pounds per 
foot of wire or cable. 


Larger Radial Thickness of Ice 

The “Radial Thickness of 
scale from zero to 0.8 in. should be 
satisfactory for most applications. 
If heavier ice loading is to be cal- 
culated, the nomogram may be used 
as follows: 

A. Divide the total radial thick- 
ness into two or more increments 
which the nomogram will handle 
(e.g. 1.25 in. radial ice could be 
divided into one increment of 
0.5 in. and one increment of 0.75 
in. radial ice). 

B. Using the nomogram, find 
weight of ice for smaller increment 
of radial ice (A above). This is 
slightly easier to read if the small 
increment is used first. 

C. Add two times this radial ice 
thickness (B above) to the bare wire 
or cable diameter and, using the 
nomogram, find weight of ice corre- 
sponding to this OD and the radial 
thickness of ice remaining (the in- 
crement determined in A and not 
used in B). 

D. Add B and C to get total W;. 
(See example) 


Ice” 
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EXAMPLE. If a cable with 
OD 3.26 in. will be subjected to 
ice loading equal to 1.25 in. radial 
ice, the weight of ice could be cal- 
culated using the nomogram as fol- 
lows: 

A. Divide 1.25 in. into two in- 
crements, 0.5 in. and 0.75 in. 

B. Weight of 0.5 in. radial ice 
on a cable of 3.26 in. diameter 
2.34 lb/ft. 

C. Cable diameter for second in- 


crement of ice 3.26.42 0.5 
in.) 4.26 in. Weight of 0.75 in. 
radial ice on a cable of 4.26 in. 
diameter 4.67 lb/ft. 

D. Total weight of ice for a radial 
thickness of 1.25 in. on a cable 
3.26 in. diameter B+-C 7.01 


lb /ft. 


Note: Density of Ice = 57.0 Ib/cu ft 





Low Density Ice 

In some areas, the weight of large 
deposits of hoarfrost or ice of lower 
density may have to be calculated. 
This can be done by first reading 
the weight from the nomogram and 
multiplying this answer by a ratio 
of the density of the desired ice to 
the density of the nomogram ice 
(57.0 lb per cu ft). 








Wire or Cable 
O:B. 1h. 
4.0 
Ice Load, Ib/ft 
6.0 
5.0 3.0 
4.0 
2.0 
3.0 
2.0 
—— 1.0 
1.0 
1) 0 
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WILL LAST 
LONGER THAN 
YOU WILL 





1 who purchase insulators are enthu- 
tic about the service records of 
or Suspensions. We're not surprised. 
or Suspensions are laboratory de- 
ed, manufactured under rigid quality 
trols and tested with the industry’s 
t modern equipment. Don’t forget, in- 
tors have been manufactured at 
or since 1893 and insulator quality 
been improving constantly ever since. 
Vicror, porcelain insulator-making is 
ence. Scientific methods together with 
culous attention to detail assure the 

insulators available. Put up a 
or Suspension today and chances 
you won’t ever replace it—it will last 


t long. 


OW TO 
EMENT A 
EAL FRIENDSHIP 





1 just don’t go out and buy a bag of 
nary cement for bonding insulator 
and pins to insulator bodies. No 
The cement used in giving a 15,000 
Vicror insulator double its rated 
ngth, is a special type, premium 


le cement carefully compounded 


fically for use in insulator manu- 


t Is one 


turing. It costs more, but 
reason why a Victor Suspension with 
ited mechanical and electrical strength 
15,000 Ibs. can undergo pulls almost 
ible its rating, before failure. 
This is an important feature for any 
yer of suspension insulators. It means 
that, when you install them on your lines, 
you have taken out a valuable insurance 


olicy against the damage which can be 


] ) 





wrought by high winds and ice. 

Effect of all this careful at- 
tention to detail is not only a 
better insulator, but a mighty 
close and friendly relationship 
with our customers. There’s 
nothing like a good product to 
cement real friendship between 


consumer and supplier. 


WE DRAW 
A BEAD ON 
BREAKAGE 


No, we don’t deliberately shoot at our 
insulators but we do safeguard our sus- 
pensions from breakage by special con- 
tours of the skirts. Take a good look ata 
Victor Suspension and you will notice 
that the edges of all corrugations (beads 
are made extra thick in order to provide 
extra impact strength where = such 
strength is most needed. 

This feature of design together with 
the use of Purified Porcelain bodies pro- 
vides an extra margin of accident insur- 
ance which any insulator buyer can ap- 


preciate. 


OUR FACTORY Gea 
Gs) 
IS FULL OF a 


lms: 
BABY SITTERS Oe 


oe 


Well, not actually in the common sense 
of the word. But we certainly do baby 
sit on every step of our manufacturing 
operations. Do you realize that in the 
manufacture of a “simple” Victor Sus- 
pension insulator there are almost fifty 
operations involved, practically every 
one of which comes under the VicTror 
department of quality control. Such an 
intensive quality control program as this 
requires a lot of man-hours by a lot of 


people ... constant study by our super- 













VICTOR NO. 900 
SUSPENSION INSULATOR 


visors to keep abreast of the latest de- 
velopments in this essential field. That 
means that Victor employs a lot of peo 
ple who do nothing but watch manu- 
facturing operations and maintain th 
high quality control standards which 
prevail in the Vicror plant. 

Result of such careful concern with 
quality: insulators that greatly exceed 
EEI-NEMA standards, have tremendous 
built-in margin of safety, that look bet- 


ter, perform better and last longer. 


pLAce 


YOU GET TWICE 
THE INSULATOR 
YOU PAY FOR 





Victor Suspension insulators are de- 
signed and built to support tons of ice- 
coated, wind-swept conductor without 
failure. Caps and pins are on to stay 

won't let go when they’re needed most 
Insulator bodies are made of Purified 
Porcelain . purest, hardest, strongest 
insulator porcelain ever made! Pull tests 
in the 
Victor Suspensions withstand up to twice 
their EEI-NEMA ratings. That’s why, 
when you buy Vicror Suspensions, you 


Victor laboratory show that 


buy practically twice the insulator you 
pay for . why Victor is the power 
man’s best bargain! For details, write 
I-T-E Circuit Breaker Company, Victor 
Insulator Division, Victor, N. Y. 


I-T-E CIRCUIT BREAKER COMPANY 


VICTOR INSULATORS DIVISION 
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DEVELOPED TO MEET YOUR NEEDS: 


New capacitors, « 


SECOVAR 
Secondary Capacitors 


These 240 volt capacitors are an exclusive 
Sangamo development. Installed at the 
customer's service, Secovars give maximum 
system benefits all down the line—and 
give the advantages of low first cost, quick 
and easy installation off the pole. 








OPEN-TYPE Equipments 








These cost-cutting single-phase or 
polyphase stacking units have been designed 
for combinations to give any desired 

kvar for all primary voltages. 





NEW CONTROL 
ADDITIONS 

TO THE MOST 
COMPLETE LINE 
IN THE INDUSTRY 





CLUSTER-MOUNT 
Autovar Equipments 
Sangamo engineered, pre-wired cluster-mount equipments 


give you a fast, easy, economical capacitor installation 
and better weight distribution on the pole. 
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equipments, and controls 


cenly aware of your problems of 
reducing the amount of wattless power and 
improving voltage on your system, 
Sangamo’s developments this past year 
make its line of capacitors and controls 
the most extensive in the industry . . . 


your first source of supply for all 





capacitor needs. 
HOUSED CAPACITOR EQUIPMENTS 

Combining safety and neat appearance, these housed 
equipments provide a compact installation with features 


including automatic control and circuit breakers 





15 KV 

CAPACITORS 

These capacitors were SUBMERSIBLE 

developed for float PRIMARY EQUIPMENTS 


, " anp 10 ) } } 
ing Y applications Sangamo designed these completely 
} 
and are capable o | 

and are capable of sealed primary equipments for under 





ting yltage } 
Reesere voltage ground installation in locations where 4 
surges up to 95 kv Ly SUBMERSIBLE 


overhead pole space is not available 
SECONDARY EQUIPMENTS 
Developed for low voltage underground net- 
work installations, these factory-assembled 
equipments are completely submersible 

















x 
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| | | | 
Socket type voltage | Voltage Lincolntrol with I Carryover socket type | Carryover type | Switchboard type 
Lincolntrol | thermostat bias | time switch I time switch l Lincolntrol 


To keep pace with your switching applications, Sangamo’s new control developments, in addition 
to the above, are units for temperature control, current bias voltage control and sequence switching 


Pcs9 


SPRINGFIELD, ILLINOIS 
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current rating—AMPERES 
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conductor size—MCM 


Butyl’s outstanding resistance to heat allows considerably 


higher currents for any given conductor size. 
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ENJAY 
BUTYL 


BEST 
WAY T0 

HANDLE % 
ELECTRICITY “Sw 


Of all vulcanizable rubbers, Enjay Butyl offers the best 
electrical and dielectric properties. Butyl is the ideal ma- 
terial for wire and power cable, transformers, tapes, bus- 
bars and other insulation applications. 

Butyl also offers outstanding resistance to weathering 
and sunlight . . . chemicals . . . abrasion, tear and flexing 

. superior damping properties . . . unmatched imper- 
meability to gases and moisture. 

Find out how this versatile rubber can improve your 
product. Call or write the Enjay Company, today! 


Pioneer in Petrochemicals 


BUTYL 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Akron: Bostons Charlotte» Chicago* Detroit* Los Angeles* New Orleans*Tulsa 
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LIGHTING 





Eye-Fi Relighting Gets 
Industry Support 


Six electrical industry organiza- 
tions and three lamp manufacturers 
have banded together to support a 
new lighting promotion, Eye-Fi Re- 
lighting, (EW, Sept. 11, 1958, 
p 91). The program was developed 
by the National Lighting Bureau, 
vhich has been reorganized as an 
all-industry operation. 


Industry sponsors are: Edison 
Electric Institute, National Elec- 
trical Manufacturers Assn, Certi- 
fied Ballast Manufacturers Assn, 
International Assn of Electrical 
Leagues, National Assn of Elec- 
trical Distributors, and National 
Electrical Contractors Assn. The 


nanutfacturers are: Lamp Division, 
Sylvania Lighting Products Inc; 
Lamp Dept, General Elec- 
tric Co; and Lamp Division, West- 
nghouse Electric Corp. 

Constant improvements in light- 
ng techniques “tend to render ex- 


Large 


sting business places obsolete,” 
aid L. C. Messick, NLB manager. 
Eye-Fi Relighting can inexpen- 
sively and effectively save many 


existing buildings from such obso- 
escence.” 

A campaign to dramatize the fact 
that imadequate lighting means 
ower sales. in lower effi- 
clency of production in plants and 
‘ffices, and lower levels of learning 
n schools, will start next month. 

Ads will run in general news and 
trade publications. A booklet stress- 
ng the benefits of relighting will 
ye merchandised through advertis- 
ng, and distributed by utilities, 
electrical contractors, and other lo- 
cal groups. Manufacturers will tie 
in by attaching Eye-Fi tags to their 
fixtures and through advertising. 


stores, 


Water District to Install 
Street Lighting System 

King County (Wash.) Water Dis- 
trict No. 61 is going to install a 
$30,000, 400-light, residential street 
lighting system. The Seattle-located 
water district had built up a main- 
tenance fund of $25,000 in gov- 
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Business District Has 12.6 Ft-C Lighting 


\ street lighting system with an initial ft-c level of 12.6 and a main- 


tained level of 7.6 has been installed in Upper Darby, Pa., a 


Philadelphia. 


15, 1958, p 72), 


suburb of 


It is reportedly the second brightest street in the country, 
surpassed only by Chicago’s State Street, (EW, Sept. 8, 


1958, p 83; Dec 


and the first major retail business street to employ 


|,000-w clear mercury lamps for street lighting. 


In the photo, the new is illustrated by the six lights in the foreground, 
while the old is shown in the background. The old had a 0.5 ft-e level. 
Ihe whole street is now lighted with the lights shown in the front and 


merchants hail it as “a rejuvenation of the entire area.” 


Sixty-six General Electric Form 402 units have been installed. 


The 


luminaires are mounted on 8-ft bracket arms and are spaced oppositely at 


5 


90-ft intervals, 32 ft above the pavement. 


Philadelphia Electric Co installed, owns, operates, and maintains the 


street lighting system, charging 


ernment savings bonds to meet cur- 
rent needs, and this fund will now 
be used for the street lighting. 

Shaded incandescent lights will 
be provided free by Seattle City 
Light, and installed by the utility at 
an expected cost of $75 each. The 
district will pay the utility $1 per 
light per month for maintenance. 

Commissioner Herb Miller said, 
“We believe that lights are almost 
as important as water in a new dis- 
trict. The new lights will benefit the 
entire district by raising property 
values, reducing traffic accidents, 
and discouraging crime.” 

Two other King County water 
districts had previously installed 
lighting systems but on a smaller 


scale. 
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the township published tariff rates. 


Expositions Scheduled for 
Philadelphia & Washington 


Two meetings of interest to utility 
men will be held early this year. 

The 14th International Heating & 
Air-Conditioning Exposition — will 
take place Jan. 26 to 29 at Conven- 
tion Hall, Philadelphia. Approxi- 
mately 450 displays will feature 
equipment for heating, ventilating, 
cooling, and complete air condition- 
ing. 

Feb. 17 to 19 are the dates for 
the Second Biennial Electrical Trade 
Conference and Exposition in W’ 
ington, D. C. The Electrical 
tute of Washington and Elect” 
Manufacturers Representatives Ass 
of Baltimore are co-s»onsor 


—— 
_ 








Manufacturers News 











GE Ships 10 Mva Gas-Filled Transformer 


\ gas-insulated power trans- 
former rated 10,000 kva, 69-12.4 kv 
has been shipped from General 
Electric Co’s Pittsfield, Mass., plant 
to the Pennsylvania Power & Light 
Co. This unit is the highest capacity 
of its design built to date, and will 
be installed in an outdoor substation 
at Allentown, Pa. 

Insulating medium and primary 
coolant is sulfur hexafluoride (SF), 
a heavy, nontoxic, nonflammable gas 
circulated through the transformer’s 
core and coils by blowers. A fea- 
ture of the new unit is that blower 
motors can be inspected without re- 
moving gas from the tank. 

Greater safety, less weight, and 
quieter operation are the main ad- 
vantages of gas insulation, according 


Anaconda Opens Wire 


Plant in Georgia 

Anaconda Wire and Cable Co’s 
new plant at Watkinsville, Ga., is 
expected to be in full operation in 
March, say company officials. The 
equipment installation is about com- 
plete and pilot operations are under 
way. David T. Warner is manager, 
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to GE engineers. Inspection is made 
by GE engineers H. C. Stanley, left, 
and G. Camilli, see photo. The 
transformer weighs 47,900 lb, com- 
pared to 66,500 Ib for an oil-filled 
unit of similar rating. Sound level is 
several decibels lower. 

First gas-filled power transformer 
built by GE two years ago is rated 
2,000 kva at 69 kv. Two identical 
units are now in service on Consoli- 
dated Edison Co’s system. 

Two other gas-filled transformers 
slightly less than 10,000 kva capac- 
ity are under construction by GE. 
[he company recently received an 
order for two transformers rated 
12,500 kva, 115 kv. These are the 
first orders for gas-insulated trans- 
formers at voltages above 69 kv. 


moved from Charlotte, N. C. 

The plant covers approximately 
150,000 sq ft, and is located on a 
site of 175 acres in Watkinsville, 
about seven miles from Athens. 
When completed, it will manufac- 
ture and carry additional stock to 
provide a complete line of Anaconda 
wires and cables and cable acces- 
sories, including telephone wire. 


January 12, 


I-T-E Doubles Scope of 


Power Network Analyzer 


Addition of a new unit to the net- 
work analyzer system of the I-T-E 
Ciicuit Breaker Co, Philadelphia, 
has doubled equipment size and 
capabilities. The new analyzer, 
valued at $300,000, is reportedly 
one of the largest in the world. Serv- 
ices of the computer-like analyzer 
are rented on a daily fee basis for 
the study of all types of power sys- 
tem problems. 

It incorporates 24 generators, 
406 circuit elements, and 300 buses. 
Design advances include: (1) Con- 
trol simplicity and flexibility; (2) 
High-impedance base; (3) Five de- 
gree phase-shift; (4) Automatic- 
adjusting load units. 

The analyzer can handle all types 
of power system problems, includ- 
ing studies of load flow, short circuit 
effects, and transient or steady-state 
stability. It has an impedance base 
of 4000 ohms and a current base of 
25 milliamperes, resulting in a volt- 
age base of 100 volts. This low- 
current base affords compact design 
without any component overheating 
and, at the same time, permits 
greater per-unit current ratings. 


Porcelain’s H-V Division 


Merged with Chance Co. 


A. B. Chance Co, Centralia, Mo., 
absorbed the high-voltage division 
of Porcelain Products, Inc, a sub- 
sidiary at Parkersburg, W. Va., ef- 
fective Jan. 1, 1959. George Ruoff, 
formerly president of the subsidiary, 
has been made a vice president of 
Chance Co. Harold Elliott, former 
Porcelain Products Sales Manager, 
will be Product Manager, Insulators, 
and will be transfered to the Cen- 
tralia headquarters. 

Porcelain Products standard high- 
voltage insulators will be marketed 
as “Chance insulators.” The low- 
voltage division at Carey, Ohio, will 
continue to operate as a division of 
Chance Co with a separate market- 
ing organization. 


(More Manufacturers News, p. 78) 
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goes underground 
for Pittsburgh’s 
renaissance 


Golden Triangle Gets New 
Pennsylvania Network 
Transformers with 
Corrugated Cooling 


An important part of Pittsburgh’s much 
acclaimed ‘“‘renaissance”’ is going under- 
ground, as Duquesne Light Company 
installs additional power distribution 
equipment to meet the challenge of in- 
creasing loads in the Golden Triangle. 
Beneath the sidewalk at Grant Street 
and Sixth Avenue, four 750-kva Pennsyl- 
vania Network Transformers have been 
installed to serve the lighting and power 











t 





XN 





While am of the city PE he needs of one of Pittsburgh’s newest sky- 

Carrecnind Kaahed Ealerert scrapers. In keeping with other aspects of 

Transformers is lowered beneath the renaissance, these transformers were 

“My ee ee designed and built with the future in mind. 

; LYS Pittsburgh's Golden Triangle. __ All are provided with Corrugated Cooling 





—-the modern network transformer tank 








design that greatly simplifies maintenance 
and helps eliminate corrosion. 

There are no ledges or crevices on which 

f the corrosive materials that are character- 


istic of most sidewalk vault installations 
might collect. The smooth, straight walls 
CHERRY WAY of the corrugations are easy to clean and 
easy to paint—even from above the trans- 
former. Coupled with the use of low-alloy, 
high-strength, corrosion-resistant steel, 
such ease of maintenance provides highly 
effective protection against corrosion. 
Whether your own network transformer 
needs stem from a community renaissance 
or routine replacements, it will pay you 
to investigate the advantages of Pennsyl- 
vania Corrugated-Cooled Network Trans- 
formers. Contact Pennsyl- 
vania Transformer Division, 
McGraw-Edison Company, 
Canonsburg, Pa. 
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(\); PENNSYLVANIA NETWORK TRANSFORMERS 
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Packaged for Circuit Protection ! 


corrosion- 
inhibiting 


All Chance Uniclamps -Parallel 


Groove Clamps -U-Bolt Connec- 
tors -and Hot Tap Clamps are 
now available in individual plastic 
packages with z.l.n.100  pre- 
applied! Clamp stays clean... sealing 
tape reminds lineman to wire- 
brush andapply z.l.n.100 — to 


the conductor too! 


GENERAL OFFICES: CENTRALIA, MISSOURI 
(A+B*CHANCE CO. of Canada, Ltd., Toronto) CC58-9 


New NEMA Section 
Issues First Standard 


An Overhead - Distribution Con- 
nector Group -has been organized 
within the Switchgear Section of the 
National Electrical Manufacturers 
Association, advises H. F. Hent- 
schel, Section Chairman. Hent- 
schel is general manager, Medium 
Voltage Switchgear Department, of 
General Electric Co. 

The new group is composed of 
eleven companies and is_ chair- 
manned by K. R. Way, vice presi- 
dent, Jasper Blackburn Corp. In 
operation only a few months, the 
group has moved rapidly to pose 
solutions to technical utility industry 
problems by developing stantards 
for unplated, split-bolt and vise- 
type connectors for copper con- 
ductors. 

Copies of the publication, identi- 
fied as “Electrical Connectors for 
Copper Conductors, Unplated, Split- 
bolt and Vise-type,” Publication 
No. SG 14-1958, can be obtained 
for 20¢ each from National Elec- 
trical Manufacturers Assoc, 155 E 
44 St, New York 17, N. Y. 


Du Pont’s Fiber Material 
Blocks Heat Penetration 


E. I. du Pont de Nemours, Wil- 
mington, Del., has developed a 
fibrous potassium titanate, com- 
posed of a compact mass of crystal- 
line fibers. 

Due to the small diameter (less 
than 1/25,000 of an inch) and high 
reflectance of the fibers, the new 
insulating material blocks heat 
penetration by scattering incoming 
infrared rays. 

Suggested applications include 
use for electrical and acoustical in- 
sulation, reflective shielding for 
heating units and ovens, gaskets and 
packing, filters, fire blankets, and 
protective clothing. 

One of the advantages of the 
product is ease of fabrication. Pres- 
ently available forms include loose 
fibers, blocks of varying densities, 
and trowelable material which can 
be spread on almost any irregular 
surface when combined with water. 
It is now produced on a semi-works 
scale at Du Pont’s Newport, Del., 
plant. 
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Square D Makes 
Organizational Changes 


Square D Co has set up a Manu- 
facturing Division in Cedar Rapids, 
lowa, with Vice President James 
Vaughan in charge. This shift in the 
operation away from Detroit will not 
result in a reduction of hourly em- 
ployment there or in any move of 
the company’s executive 
iway from the city. 

Another move toward divisional- 
ization is Square D’s shifting of its 
listribution and equipment opera- 
tions from the Detroit plant to Lex- 
ington, Ky. There they will be 
carried on under the supervision of 
Grant McDonald who will be in 
charge of a new Distribution & 
Equipment Division. 


offices 


Underground Transformer 
Developed by Ferranti 


A buried distribution _ trans- 
former, developed by Ferranti Ltd, 
Manchester, England, is on the line 
for the South of Scotland Electricity 
Board. Shown in picture is_ the 
ventilating pillar, protected against 
blockage. Underground and to one 
side of the pillar, is a tank which 
contains the 500-kva, 11,000 
$33-v, 3-phase, air-cooled trans- 
former, utilizing Class C non-hygro- 
scopic and non-flammable materials. 

Being offset to the tank, the pillar 
can be safetly replaced or repaired 
without disconnecting the trans- 
former. It separates the incoming 
from the outgoing air. Installation 

(Continued on page 83) 
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“< GALVANIZED STEEL STRAND’ 


YOUR ASSURANCE OF 
HIGH QUALITY, LONG 
LIFE AND LOW COST 


Close laboratory control over 
each step in manufacture has 
established Crapo Galvanized 
Steel Strand as a product of 
highest quality and dependa- 
bility. You benefit through 
longer service life and lower 
ultimate costs. 

Heavy, uniform, tightly- 
bonded coatings of commer- 
cially pure zinc, applied by the 
famous Crapo methods, with- 
stand the punishment of con- 
struction, provide maximum re- 
sistance to corrosion and con- 
tribute to over-all economies. 


For OVERHEAD GROUND WIRE... 
CRAPO Weldless Galvanized Steel Strand 


t e ihe | 
} . 


















The most practical and economical strand for shielding transmis- 
sion lines against lightning. Maximum strength and high fatigue 
endurance, inherent in Crapo Weldless Strand, provide that extra 
safety factor so important in overhead ground or static wire. 

For GUYS and MESSENGER... 

Crapo Galvanized Steel Strand. Made to highest standard specifica- 
tions... a size and breaking strength to meet all practical needs. 
Contact your jobber or write for descriptive folder. 


Muncie, Indiana 


St et eer ce 


JORATORY 
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STEEL & WIRE CO., INC. 
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Allis-Chalimers leadership in transformers 


404,250-kva 
Transformer for 
Crawford Station 


LARGE three-phase transformer — perhaps the 

largest — was recently ordered by Common- 

wealth Edison Company for delivery to Crawford 
Station in 1960. 

The transformer is designed to fit the limited space 
available between two buildings at Crawford Station. 
It will also be sized to permit shipment as a complete 
unit with only bushings and Electro-Coolers removed 
for shipping. 

This transformer will weigh about 660,000 pounds 
and have an equivalent two-winding capacity of 
404,250 kva. 

Rating of the low voltage winding is 385,000 kva 
at 12,600 volts. Its two high voltage windings are 
each rated 211,750 kva and will feed two 138-kva 
systems. Plus or minus 10 percent load tap changers 
will be provided for each high voltage winding. 

The trend to modernization of power stations is 
being accelerated by the economies of these larger 
transformers, as well as bigger generating units. 

For further information about the design, building 
and testing of Allis-Chalmers power transformers, 
call your nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


Electro-Coolers is an Allis-Chalmers trademark. 


Plan 
to stay 


ohead... 


~ Ge 








ALLIS-CHALMERS 
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Utility engineers welcomed Cornell-Dubilier’s 
introduction of the first individual capacitor unit 
rated to deliver a full 100 Kvar. It is available in 
standard voltage ratings of 4800, 6640, 7200, 7620 
and 7960 volts. 


Because it reduces by one-half the number of 
(50 Kvar) capacitors required for substation racks 
and pole-mounted banks, these 100 Kvar units 
occupy less space and cut installation and mainte- 
nance costs. 


All of the advanced features exclusive with C-D 
power-factor capacitors — including the lowest 


999 


volts per mil (333 v.) and power losses. consider- 





Another C-D first! 


ably below the NEMA limit of 314 watts per Kvar 
are incorporated. Every unit is factory-energized 
for hours at full-rated voltage as a final quality 
check 

Insure low-maintenance service from your next 
power-factor installation, by talking it over first 
with a C-D engineer. Just write to Cornell-Dubilier 
Electric Corporation, South Plainfield, N. J. 
Dept. D-19. 


CORNELL’ D 





The power factor 

capacitors that 
give you better than 
99.6% trouble free 


DUBILIER service! 


Underground Transformer 
(Continued from page 79) 


can be made in a wall or hedge 
Costs of Class C insulated trans- 
formers are reported to compare 
favorably with expense involved in 
installing a standard conventional 
transformer in an outdoor substa- 
tion. Class C materials are non- 
hygroscopic and non-flammable 
[his type of transformer can be 
installed at a load center without 
difficulty, according to Ferranti, in 
direct contrast to the more conven- 
tional method of reinforcing net- 
works by replacing transformers 
with units of higher rating he 
manufacturer advises that field tests 
for the past year showed that the 
unit can withstand the most severe 
distribution loading conditions 


MANUFACTURERS BRIEFS 





Marcus Transformer Co, Rahway. 
N. J., manufacturer of dry and 
liquid-filled transformers, an 
nounced a public offering of 75,- 
QOO shares of common stock at $4 
per share. Previous expansion has 
been financed by the company’s 
earnings; however, increased rate 
of growth indicates a need for ex- 
pansion which cannot be met by 
private capital. 


Delta-Star Electric Div, H. K. Porte: 
Company, Inc, has opened a dis- 
trict office in Seattle, Wash. R. | 

Willis is district manager. 


Ross Heat Exchanger Div, Ameri- 
can-Standard, has established a 
Kansas City District office at 5920 
Nall Ave, Mission, Kan., under the 
management of Don Rumsey. 


C. H. Wheeler Mfg Co is offering 
a re-edited, 38-page Condenser 
Handbook which provides simple 
methods of calculating steam con- 
denser performance and charts and 
tabies of basic information. Copies 
are available without charge to per- 
sons writing on company letter- 
heads; otherwise, there is a charge 
of $2.00. It is requested by Wheeler 
that anyone who has a first edition 
should return it for exchange. 
C. H. Wheeler Mfg Co, 19th and 
Lehigh Ave, Philadelphia 32, Pa. 










ew Equi pment (For further information refer to Reader Service on page 88) 





Post Insulators... 


. . for horizontal mounting are attached directly 
to the side of wood poles. A pole gain, curved to 
fit the side of the pole, is incorporated into the base 
of the insulator. The insulators, rated at 35, 45, 
55, 66 and 88 kv, are available with either clamp- 
top or tie wire heads. Clamps in malleable iron or 
aluminum for the clamp-top posts are interchange- 
able on all units and are available for 0.25 to 1.50-in. 
conductor sizes. The insulator is attached to the 
pole by two through bolts and cannot drop below 
horizontal. 

Lapp Insulator Co, Inc, Le Roy, N. Y. 








Aerial Cable Hardware . . 


. . . is designed for use with spaced aerial cable 
clamps. Five basic designs offer a complete range 
of application and include a corner bracket and sus- 
pension assemblies for crossarms, close or extended 
tangents, and pole-tops. The high-strength com- 
ponents attach directly to the pole or crossarm. 
Surfaces of all parts are galvanized to insure long 
service life. 

Line Material Industries, McGraw-Edison Co, Mil- 
waukee 1, Wis. 











Wheel Ditcher .. . 


... digs a maximum of 5 ft 6 in. deep and offers a 
complete range of digging widths from 14 to 24 in. 
| An all-hydraulic transmission eliminates gear shift- 
ing and provides an infinite range of crowding speeds 
| 








from 0 to 28 ft per min. A flexible drawbar lessens 
strain and twisting during digging. The Model 772 
ditcher offers belt speeds up to 630 ft per min. 
Barber-Greene Co, 400 N Highland Ave, Aurora, 
Hil. 


(More New Equipment on page 86) 
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DESIGNED 
FOR USE WITH 
LOADBUSTER 

















Slam 


it shut! 


S«C’s XS Cutout doesn’t 
break the fuse link 


It’s standard practice for the lineman to 
slam the fuse tube into the upper con- 
tact. There’s always a chance that he 
may be closing in on a fault, so a de- 
cisive thrust is required. But when the 
fuse tube slams into place, the thrust is 
transferred downward, tending to col- 
lapse the toggle and break the fuse link. 


S«&C’s Type XS Cutout has been de- 
signed to prevent such link breakage. 
Instead of using the fuse link itself to 
restrain the toggle, the XS Cutout uses 
the cable flipper (see illustration, left) 
to lock the toggle in place until the fuse 
link melts. Yet this locking action in no 
way impairs the high-speed flip-out of 
the link cable during circuit interrup- 
tion. The flipper, powered by a husky 
torsion spring, insures split-second ter- 
minal separation. 

The XS Cutout can be used with Loap- 
BUSTER®, S&C’s Portable Loadbreak 
Tool, permitting full load switching with 
the cutout at no extra cost. For full in- 
formation, write for Descriptive Bulle- 
tin 511, S&C Electric Company, 4421 
Ravenswood Ave., Chicago 40, Ill. In 
Canada: S&C Electric Canada, Ltd., 
8 Vansco Road, Toronto 14, Ontario 


DISTRIBUTION 
CUTOUTS 


Disconnects * Cutouts * LOADBUSTER® 
Load Interrupters * Metalclad Switchgeor 
Fuse Links * Power Fuses 
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Superior Cable 


... components for 


® CONTROL 
® COMMUNICATION 
® INSTRUMENTATION 


all under one sheath! 


Here’s a new Superior Composite Cable 
that solves many power, electronic and 
communication problems. One cable does 
the work of three or four! 


Control eircuits can consist of any number 
of individual conductors, pairs or groups 
under the unit jacket. Communication cir- 
cuits of a critical nature requiring special 
shielding may be combined with pairs, 
triples or quads of standard construction. 
In addition, instrumentation and/or low 
voltage power circuits can also be included 
in the basic construction. 


Like all plastic insulated and sheathed 
Superior Wires and Cables, these new com- 
posite cables are quality-engineered and 
manufactured to deliver maximum efficien- 
cy at minimum cost. 


Write for detailed information to 





SUPERIOR CABLE 


SUPERIOR CABLE CORPORATION 
Hickory, North Carolina 


Insulation Tester .. . 


. . . has single range of 0-10,000 
megohms for six voltages. The recti- 
fier-operated Megger Insulation Re- 
sistance Tester is used for de step 
voltage tests on equipment in th 
300, 600 and 2,500-v ranges. Out 
put voltages of 500, 750, 1,000 
1,500, 2,000 and 2,500 v are avail- 
able. Wiring installations, rotatin; 
machinery, and dry type trans 
formers and switchgear may b 
tested. 

James G. Biddle Co, 1316 Arch St 
Philadelphia 7, Pa. 


Cable Support. . . 


... System for control cable and in 
strument tubing installations | 
easily installed. It is  suitabk 
wherever circuits under 600 v ar 
not in continuous operation anc 
ventilation is unnecessary. Know! 
as Controlway, it is available in 
complete line of galvanized steel fit 
tings. Straight sections come i 
10-ft lengths and widths of 9, 1- 
and 18 in. Sections are joined wit! 
a pin type coupler that permit 
quick connections to fittings. 

T. J. Cope Div, Rome Cable Corp, 
Collegeville, Pa. 


Gearmotors .. . 


. . . in both concentric shaft and 
right angle types are available in 
a new line for integral horsepowet 
motors through 100 hp. The units 
can be furnished with either open or 
totally enclosed motors, double and 
triple reduction in standard ratios 
Ratio changes are simplified through 
use of only one low-speed gear set 
for each drive size. 

Allis-Chalmers Mfg Co, Milwaukee 
1, Wis. 


3602 


January 12, 1959 e@ ELECTRICAL WORLD 


| 
| 
| 








) | MOTOROLA 
: “Handie -Talkie”’ 





0) 
[ 
| 
) 
) 
{ 
} pocket receiver 
actual size) > 
i 
| 
t 
r All new...welds your crewmen into 
} . . ‘6 9 
a closer working, better working ‘“‘team 
Linemen . . . construction workers . . . supervisors . . . any men away from 
their vehicles can now retain 2-way radio contact at all times, for greater 
ps everyday efficiency and instant emergency communication. 
Here are individual receivers and transmitters that can be carried in the 
pocket or worn on the belt to give excellent local 2-way coverage. 
The new “‘Handie-Talkie’”’ Pocket Receiver is fully transistorized for low 
power drain and high reliability. With the most powerful audio output 
d available, messages can be clearly heard even in noisy areas. Available with 
n rechargeable battery, or standard mercury cells which give up to 200 hours 
“ , of operation. Write for complete information today. 
ts 
rt The companion "Handie-Talkie" Pocket Transmitter has 2 to 4 times the power of 
, | similar units. With the Pocket Receiver you can have complete, lightweight, 
“aN personal 2-way radio communications. 
iS ; 
hf 
et | 


“il AA MOTOROLA 2-way PockeET RADIO 


Motorola Communications & Electronics, Inc., 4501 Augusta Blvd., Chicago 51, Ill. + A Subsidiary of Motorola Inc. 
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Reader 
Service 





For additional information on new 
products, supplies, and services in this 
issue, the Manufacturers Editor of Elec- 
trical World offers his facilities. Check 
items in which you are interested in 
list below: 


NEW EQUIPMENT 


Lapp ie .......Insulators 
L-M .. .Hardware 
Barber-Greene .....Ditcher 
Biddle .... ester 
Cope .Cable System 
Allis-Chalmers .Gearmotors 


MANUFACTURERS LITERATURE 
Code No 


(Requests are made from code numbers 
on page 102). 


OTHER 





Manufacturers Editor 
Electrical World 
330 W. 42nd St. 
New York 36, NY. 


>K Note: Requests must be received within 
four weeks of publication date, accom 
panied by complete information speci 
fied. This service cannot be offered to 
readers in foreign countries or to com 
petitive manufacturers 


NAME___ 





| |! 





DEPT 





COMPANY ___ 





ADDRESS 











FOR 
Reference 
Specs 
Trial 


Purchase 


JANUARY 12, 1959 


& 





SOUTHERN STATES ALUMINUM 
OR BRONZE FITTINGS 


Extra ruggedness at critical stress points receives special 
attention in the design of Southern States connectors, Ears 
and walls are husky enough to take the full squeeze of clamp- 
ing bolts without visible distortion. This extra ruggedness, 
without excessive bulkiness or weight, is made possible by 
careful engineering design — backed by more than 25 years 
experience in producing connectors. Never underestimate the 
importance of a good connection! 


SOUTHERN STATES 


EQUIPMENT CORP. 
HAMPTON, GEORGIA 





IN CANADA: Dominion Cutout Co., Ltd., Toronto 
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| ARKANSAS POWER AND LIGHT 
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installs 


| another WAGNER EQUIPPED SUBSTATION 
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This 10,000 kva transformer is of the oil-immersed type, 
3 phase, 60 cycle, 55°C Rise. 115,500 v. delta to 
13860Y/8000 v. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


4 Wasner Electric Corporation 


ae 6456 Plymouth Ave., St. Louis 14, Missouri. 


SERVING 2 GREAT GROWTH 
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INDUSTRIES...ELECTRICAL... AUTOMOTIVE 


This substation, on the lines of Arkansas Power 
and Light Company, meets the demand for power 
of a new large paper mill near Pine Bluff. 


To meet increasing loads and to provide always- 
dependable electric service, utility company plan- 
ning calls for more and more transmission and 
distribution substations—equipped with the most 
like this 10,000 kva 
power transformer, one of many Wagner trans- 


dependable apparatus .. . 


formers on AP & L's lines. 


Constant research and development have kept 
Wagner up front in transformer design for more 
than 65 years—made the name Wagner one of the 
foremost in power planning. 


Wagner builds standard and special power trans- 
formers to meet practically all kva and voltage re- 
quirements. Call a nearby Wagner field engineer 
about your next power transformer installation. 
32 branch offices are at your service. 


WT59-6 








Connect 
COPPE 


“ALUMINUM with ALUMINUM 
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PAC-5 
ACSR 6—1/0 Cu. 8—1/0 





4s a 
PAC-3 ve "e 
ACSR 8—2 Cu. 8—2 


ELIMINATE CORROSIVE SOLDERS, VOIDS AND FLUXES 


PAC-4 
(formerly PAC 6—0) 
ACSR 6—1 0 Cu. 6—2 There are many satisfactory aluminum connectors for connecting aluminum conductors. 


There are many satisfactory copper connectors for connecting copper conductors. 


Blackburn’s PAC clamps combine the features of a good copper connector and a 
good aluminum connector to give you the best copper to aluminum connector 
available. 

Our exclusive method (Patent applied for) of pressure casting molten corrosion 
resistant aluminum alloy around specially treated pronged copper liners estab- 
lishes an intimate, low resistance contact of the two metals without using cor- 

rosive solder. 
The copper liners, which cannot be mated incorrectly, surround the copper 
conductor establishing a good copper to copper contact. 

PAC-7 (replaces PARC 6—0) The aluminum grooves surround the aluminum conductors, establishing a 

1/0-336.4 6 5 16 good aluminum contact. 

uv. —_ 
—V/OAR Adequate contact surface and conductor separation is built into Blackburn’s 

PAC clamps to insure long-lasting, trouble-free copper to aluminum con- 
nections without setting up cold flow or galvanic corrosion. 


ACSR , 


Spring action is inherent in the design of PAC clamps and is supplemented 
with an extra-heavy spring lockwasher insuring permanently tight con- 
nections which will withstand temperature fluctuations. 

Hot dipped galvanized steel hardware is standard. Aluminum hardware 
available on all but Catalog #PAC-3. 


AVAILABLE THROUGH ELECTRICAL WHOLESALERS EVERYWHERE 


1525 WOODSON RD., ST. LOUIS 14,MO. 
WYdown 33-9430 


90 January 12, 1959 e ELECTRICAL WORLD 




















——— 

































ELECTRICAL 
WORLD 


The Management Newsletter 








California PUC 


Hears Arguments on 


Liberalized Depreciation 





? 


“Report on 


Pt t-t-O- Tale! A battle which may have nationwide repercussions in the utility industry has 
been raging since last September in a decorous California hearing room. Antag- 
onists are the State of California and the state’s utilities. Referee is the influen- 
tial California Public Utilities Commission. Bone of contention is Section 167 
of the Internal Revenue Code of 1954, on liberalized depreciation. 


‘Regulation 





he state, in the person of Attorney General (now Governor) Edmund G. Brown 

filed a petition to the effect that whether or not utilities “took” liberalized 

depreciation, it would be deemed for rate-making purposes that they had 

done so. Concurrently, the state claimed that, since the provisions of Section 

167 permanently reduced taxes, only actual taxes could be used for rate making 
-and hence normalization was ruled out. (EW, Nov. 3, 1958, p 95) 


Southern California Edison Co offered five alternatives: 


1. “Book” the amount of taxes deferred as an expense which would reduce 
net income and require higher rates 





2. Allow actual taxes for rate making. 

3. Normalize taxes but deduct the reserve 

4. Normalize taxes but give proper recognition to the interest-free features 
of the reserve. 


5. Normalize taxes and include the whole reserve in the rate base 


So Cal Ed recommended the fourth method. E. R. Peterson, financial vice 
president, urged the PUC to“. . . permit the tax deferral, but for the regulatory 
commission to take into account the indirect methods which are effected by 
such tax deferrals in connection with its analysis of cost of money and the 





exercise of its judgment as to the appropriate weight to be given to such effects 
in determining a fair and just rate of return.” 


Peterson continued: “In my judgment, this is a sound and proper alternative 
which a regulatory commission could reasonably adopt for rate making purposes, 
for the reason that it permits the utility to utilize the funds from such tax 
deferrals as was intended by Congress, and it also permits appropriate recog- 
nition to be given to a fair sharing by the utility and its customers of the 
indirect benefits which accrue from the use of such funds. 


“These _ indirect benefits are two-fold. First, a benefit is derived by the fact 
that the company would be required to raise less money from external sources 
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and consequently, its total annual dollar cost for its external funds should be 
less. Second, it is believed that because of the fact that it is raising less money 
than otherwise would be required, its securities should sell at a better price, 
that is, at a lower annual cost. 


“T want to make it very clear, however, that such an alternative, if it is to be fairly 
applied, would require that appropriate recognition be given to the fact that with 
respect to the funds arising from tax deferrals, the utility and its stockholders 
are undertaking an increased risk and obligation that in fairness should be 
given adequate weight in such determinations. The risk and obligations 
involved are those of investing those funds wisely and maintaining the ability to 
meet the obligations which it must be anticipated will accrue with respect to 
each year’s additions in the periods when the taxes with respect to such pro- 
perties are higher because of the use of accelerated amortization and accelerated 


depreciation 


That the tax deferrals are interest-free does not mean they are risk-free 
from the standpoint of the utility,” Peterson went on. “In fact, the imposition 
ahead of the common stock equity of such tax obligations in the amount of, 
say $100 million, increases the risk of common stock equity in much the same 
way as would the issuance of $100 million of senior securities such as bonds or 
debentures 


“There, of course, may be many ways to reflect this increased risk in any cost 
of money analysis. One possible way in which such calculation might be 
made would be to include the tax deferrals in the computations at zero interest 
factor and to make an appropriate upward adjustment in the earnings require- 


ment for the common stock equity.” 


What if the PUC ordered the use of actual taxes?) What would be the company’s 
position then? the witness was asked. Peterson answered: “I do not believe 
that our company, because of the risks involved, could be expected prudently to 
elect to utilize the accelerated depreciation options, with the result that the tax 

would remain the same and the [present ratepayers] would not gain any tem- 
porary windfall through reduced rates at the expense of future ratepayers. On the 
other hand, the company would be required to raise substantially larger amounts 
of outside money for its construction program, which would result in increased 
financing costs that would have to be covered by rates.” 


Deputy Attorney-General Bennett succeeded in having the commission strike 
from the record Peterson’s testimony on Congressional intent—on the ground 
that he (Peterson) was not a lawyer and was therefore incapable of interpreting 
it. Thus Bennett averted the admission of a strong and simple piece of evidence 
in favor of normalization. In his cross examination, the deputy attorney- 
general next attempted to make the witness admit that even if the PUC granted 
So Cal Ed the right to normalize taxes, the company would still have to come 
to the commission for rate increases. The colloquy ran like this: 


Q. This reserve account, aren’t you putting these moneys in a bank account 


for future taxes? A. No. 

Q. What are you doing with this money? A. Investing it in plant. 

Q. I see. In other words, the money you are taking from the rate payers 
you are putting into plant expansion? A. That is right. 

Q. And there is no such thing as a specific earmarked bank account . . . being 


built up for payment of the tax bill when the man comes around? A. No, sir. 

Q. Well, now, going back to this concept of the right of the utility (which we 
subscribe to) to ask for actual taxes in the form of rates from the rate payers, 
is there any reason why you won’t in 1970 or 1980, whenever this occurs, 
come to the commission and ask at that time for increased rates for taxes 
and in the meantime the reserve is in plant? A. No, that would depend 
entirely upon our financial situation at that time... . 
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Q. Now, where, when the tax liability falls due in the undetermined future 
if ever, are you going to get the hard dollars to pay taxes? A. We gen- 
erate internally [a] considerable amount of money through non-cash expenses 


and the situation as it exists at the time these taxes become due determines 


whether or not we have to borrow money available to pay them. We have 


no way of predicting that 


Bennett's apparent aim was to make it look as if So ¢ Ed were doing 


thing wrong by not having a cash reserve. It is interesting to note, howeve! 


that his questions indicate an awareness that taxes will increase—which is 
contrary to the state’s previous position that the tax reduction is permanent 


Another line of attack was to show 


v that consumers were in effect financing the 
company’s expansion. With respect to the $11 million which So Cal Ed 
in a tax reserve for accelerated amortization, the questioning went like this 
Q. Well, now, aren’t you actually taking the $11 million fro the rate pa 


and then charging him 6 inte n own $11 million A. Wi 
are taking the $11 million? 





Q. Where does it come from? A. It mes 

Q. From the rate payer A. Through rate 

Q. Where does it go? A. Goes into plant 

Q. Becomes part of the rate base A. Becomes part of the rate base. 

Q. What is your rate of return, about ¢ or what A. Actually, rig 
around 6% 

Q. Now, to get to your return, do you multiply this 6% times your rate base 
which this $11 million is a part 4. To get the return you multiply tl 
rate base by the rate of return 

Q. In other words, ing $ r fre e consumers 
putting it into your rate base, and upon his dollars yo e charging hi 
6%. Isn't that so A. I believe so. [This practise, incidentally, received 
circuit court sanction in the Panhandle Case.] 

On the subject of inflation, Bennett first P yn adn costs « 

operation have increased since 1945. He then proceeded 

Q. Now, in line with this principl hich you have agreed to, ly isnt 


t 


just as sound to extract from 1958 rate payers sufficient moneys to pay fo! 
1968 labor costs, advertising costs, and any other costs your companies 
have on the expectation they are going to be greater in the future than they 
are today? A. We spent a great deal of time in the first rate case trying 
to get the California commission to permit that, but we were unsuccessful 
Q. All right. In other words is it your company policy to extract from 1958 


rate payers as much today as possible for debts or obligations that are going 


to accrue at some undetermined date in the future? 4. I think I can say 
that our policy is that we feel that the present rate payer should be paying 
the full costs of the service that he is getting 

Q. Yes, actual costs A. Actual and expected costs. 

Q. And you say you have tried to persuade this commission to your way Oo! 
thinking. Is it your point of view that 1958 consumers should finance the 
obligations of 1968 consumers as to costs in general? A. No, but the 
point that we are trying to make was that there should be some allowance in 
the rate of return for the fact that the current rate payers were using property 
which would cost a good deal more to replace. (Italics supplied.) The 
depreciation expense permitted by the commission is based on a historical 
cost concept, as was a rate of return 





Another witness on behalf of Southern California Edison was Alfred L. Burke, 
executive vice president of Duff & Phelps, Public Utility Security Analysts. 
Burke trfed to introduce evidence wherein his firm commented on the decision 
of the Pennsylvania PUC in not allowing tax normalization. One of Duff & 
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Phelps’ bulletins had made the statement that the Pennsylvania commission was 
nisinformed about its being the first commission to rule on the rate-making 





eatment of liberalized depreciation. 





Bennett objected in these words: “Mr. Commissioner, | am compelled to object 


to this layman’s telling us that the Pennsylvania commission is misinformed, 


ccording to his records. This is the most self-serving testimony we have yet ; 

id. This man is not a lawyer. He is telling us what the interpretation was of 

ourt decision, and he is not qualified to do so. He is an investment analyst. 
He is not a lawyer.” This objection was sustained by the commission. 
Burke also tried to introduce evidence of changes in price-earnings ratios of 
certain Pennsylvania utility stocks before and after the PUC’s adverse ruling on 
liberalized depreciation. Bennett objected on the ground that this was irrele- 
vant. “... Who can tell what influences the price of stock?” the deputy attorney- 
eneral asked 
in cross-examining Burke, Bennett attempted to show that the customers were 
ontributing to the capital requirements of the utility. The following discussion 

‘ 
ed 

Q. Now, Mr. Burke, you are taking this $10 million and using it for capital 


requirements of the company accorded to your plant. Is that correct? 
A. | am using it to build plant and avoiding having to go out on the market 





e another $10 million capital requirement 








Q. In ot ords, this $10 million is in lieu of capital that otherwise would be 

be raised? A. That’s correct. ' 
Q. So that this becomes a capital contribution from the consumer. 
Mir Woodbury (counsel for So Cal Ed): I object to that. 


Commissioner Untereiner: That remark will be stricken. 
Bennett: | think | am entitled to ask this expert witness about it, Mr. Examiner 





rather, Mr. Commissioner. 
Untereiner: You may ask him if it is, but you may not testify that it is, which 
you did 
Bennett: Is this a capital contribution by the consumers to the utility? 
A. | wouldn't quite classify it as a capital contribution, no ; 
Q. Even though it goes into plant? A. It goes into plant, yes. 
Q. How would you classify it if you were required to classify it in some account? { 
\. It is set up as a deferred tax reserve. You have assets and you have a corre- ‘ 
onding liability on your balance sheet. ' 
Q. From your knowledge as an investment analyst, is it your understanding that 
ynsumers can finance the capital expansion of the utility and make capital 
contributions? \. From the broadest sense, consumers are the only 


eople that do finance a utility company, because it is only the rates that 
ey pay which permit earnings to be declared; and if it were not for those 





curnings the capital could not be raised; so I think that you could say the 
nsumers in the broad sense of the word furnish all of the capital of a 

ility company except that capital which represents retained earnings, which 
dilference between balance for common and the dividends paid.” 





Phe California arguments will probably continue well into 1959 before a decision 
ached. Both sides might well consider a recent statement by Everett H. 
Krueger, Chairman of the Ohio PUC: “It would seem to follow, however, that 


» practical effect of the regulatory application of this Actual Tax Method will 


xe to preclude the election by utilities of accelerated depreciation. If such be i 
he case, any benefits . . . would be lost to both rate payers and investors. : 
“. .. It should be our objective as utility regulators,” Krueger concluded, “to 
onsider fully the efficacy of . . . giving effect to the expressed intent of Congress 
in the enactment of liberalized depreciation policies to the end that the rate . 


treatment 1s fa 


r and sound to both rate payers and utility investors.” 
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-~.. eliminate failures 





send for 
your new folio 





comprising: i 
eT. a: 
ean Descriptive Brochure (20 pages) 4 
? Engineering Data (24 pages) 
Application Procedure (12 pages) ; 
Price List (4 pages) 5 
, ‘¥ This complete portfolio is 
* immediately available to you. 
as Write: 
PREFORMED LINE PRODUCTS COMPANY 
DEPT. AGS 


in’ 5349 St. Clair Ave. - Cleveland 3, Ohio 


About People 
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SHANNAHAN 


EMLER SNYDER 


ANDREWS 


HOWARD 


AEP Names Thirteen to New Posts 


American Electric Power Service Corp has elected Paul W. Emler commercial vice 
president and John H. K. Shannahan assistant commercial vice president. The company 
has also organized the Commercial Department into three new divisions and promoted 
three executives to head the divisions. S$. W. Andrews is the manager of the new Rate 
Division; John G. Howard will head the Industrial Sales Division; and John G. Snyder 
has been named head of the Residential and Commercial Sales Division. 

In the Engineering Department, C. P. Zimmerman has been elected head of the Elec- 
trical Engineering Division, and H. C. Barnes is assistant division head; T. J Nagel 





ey as 





ZIMMERMAN 


) 


aoe - 


* 





NAGEL 











moves up to System Planning Division head, with C. A. 
head; and G. H. McDaniel is the new head of the System Operating Division. 
E. A. Snyder, F. M. Porter and H. P. 


company. 


In his new capacity, Emler will direct the sale of electric power throughout the seven- 
state AEP system. He has been associated with AEP for 27 years, and was director of 


when he was made assistant commercial vice 


industrial power sales until 1957, 
president. 


Stone & Webster 
Promotes Stone, 
Benjamin, Rempe 


Whitney Stone, president, has 
been named chairman of the board 
and chief executive officer of Stone 
& Webster, Inc. He succeeds Wil- 
liam T. Crawford who has retired, 
but will continue as a director. 

Richard N. Benjamin, former 
president of Stone & Webster Serv- 
ice Corp, has been made president 
and a director of Stone & Webster 
Inc. He was also elected chairman 
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of the board of the Service Corp. 

Peter J. Rempe has been named 
president of Stone & Webster Serv- 
ice Corp. He was formerly senior 
vice president. 

Stone joined Stone & Webster 
Inc in 1930 as a vice president. He 
became president in 1945. Benja- 
min joined Stone & Webster Inc in 
1927. He was secretary of Engi- 
neers Public Service Co, an S&W 


1959 


Imburgia as assistant division 


St. Clair have been made consultants to the 





McDANIEL 


BENJAMIN 


subsidiary, for 10 years. In 1947, 
he went with Stone & Webster Serv- 
ice Corp, and became vice presi- 
dent in 1948. He was elected presi- 
dent in 1953. 

Rempe joined Stone & Webster 
Inc in 1928 and was elected a vice 
president of Stone & Webster Serv- 
ice Corp in 1939. 


(More News About People, p. 100) 
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TRANSMISSION MATRIX: For 


use with computer when required. 
Utilizes adjustable, printed circuit 


B-constant cards for compactness, 


low heat dissipation. 


get 


custom 
operating 
results 

with custom 
L&N generation 
controls 


PROBLEM: How can a System Operator get an 
economic dispatch equipment arrangement that closely 
fits his particular system’s operating requirements? 
ANSWER: Look at these newly-developed control 
components by Leeds & Northrup, keeping in mind the 
outline of your own operating requirements. 

You'll find you can actually “design” a control 
arrangement that’s “in phase” with those needs. 

As a result, when you make the decision to move to 
more advanced control, you can do it with assurance 
that your control will accomplish the ultimate operating 
objectives: lowest cost at the coal pile, and 
trouble-free operation. Get the facts from an 
L&N Generation Control Specialist, or write to 


1938 Stenton Ave, Philadelphia 44, Pa. 





READOUTS: For use with com- 
puter, these indicate cost of power 
at interconnection points, cost of 
delivered power, required genera- 
tion change at each station when 
total system generation is changed 
by a given amount, desired gener- 
ation (units and stations), total 
system generation, total system 
load, total steam generation and 
other, similar system data. 





FLEXIBLE ECONOMY LOADING 
CONSOLE: Used with or without 
computer, this console enables the 
Dispatcher to automatically load the 
system using precalculated loading 
schedules. When used with com- 
puter, the console serves to pro- 
vide automatic loading during those 
periods of the day when adherence 
toa strict economy loading schedule 
is not feasible. It can also be used 
when the computer is off control 
during load studies, outages, ete. 
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DUAL-FUNCTION “desired generation’””> COMPUTER: Dynamic analog device 


fe] .¢-¥m ole) dale \-Merelalege MU lallae-lalemiale(-Jel-talel-lal am (er-lert-da0 leh mmoelaalelel(-1a 


Evaluates prevailing, rather than 


inferential, system) data; makes lowest cost allocation of generation changes giving each unit a 
terminal destination. | Utilizes transistorized function generators with adjustable intercepts and slopes. 
Can be equipped with a variety of readouts, setters, a transmission matrix and X-Y plotter. Accom- 
laarecel-}¢-t-M-lahvme-te Ul ie te Malllaglel-1ae) M0101 de-t-e 


mt 
ay 


HIGH SPEED, CONTINUOUS 
TYPE TELEMETERING: Utilizes 
Thermal Converters 
Speedomar G vre- 


fast-re sponse 
and precision 
corders to feed any desired system 
data to the dispatei ing center ar d 
stations. Can be 
without transmitting-end 
recorder on microwave, 
channels. 
which can be 


generating used 
with or 
carrier, or 
Quantitie ; 
telemetered include 
kw, rkva, kva, volts, weather data 
and a wide range of system infor- 
mation utilized by dispatching per- 
sonnel. 


leased line 


ee & ee emeen 
wakes 


fa 


DUAL-RANGE FREQUENCY RE- 
CORDER: + 14-cycle and +10-cycle 
ranges on the same wide strip chart. 
Normal operation is on the nar- 
row range. Recorder automatically 
fre- 
quency exceeds half-cycle limits. 


switches to wide range when 


X-Y PLOTTER: Used 


pute rT to 


with 


graphically record 


com- 
] 


SOtu- 


tions to load study problems. Can be 


mounted 


integral with 


compu ter 


console or on a separate, movable 


table. 


Instruments 


Automatic Controls 


Furnoces 
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—Another Progressive Step by PAGE! 

e Top quality of materials has al 
ways been a distinguishing feature 
of PAGE Chain Link FENCE. This 
well-known value plus PAGE stand- 
ards of workmanship in fence erect- 
ing by members of the Page Fence 
Association have given continuing 
assurance of reliable protection and 
good appearance. Now another for- 
ward step adds to value certainty. 
Each newly erected fence will be 
identified by a PAGE ““REGISTERED”’ 
metal plate and a dated, numbered 
ind signed Registration Certificate 


4 


cA 


/rlink / 


America’s First \{ Wire Fence—since 1883 









for double assurance 
; of quality 


will be given to the owner. Regis- 
tration of your new Page Fence and 
certification of its quality are assur- 


ance of long, dependable service and 


lasting satisfaction. 


PAGE will help you to choose the 
RIGHT fence for you from a wide va- 


riety of fence styles and four supe 


rior fabric materials—including the 
new Acco Aluminized Fabric. For in- 
formation and name of nearest Asso- 
ciation member, write for Folder DH-26. 


Address: PAGE FENCE ASSOCIATION 


National Headquarters * Monessen, Pa. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION, AMERICAN CHAIN & CABLE COMPANY, INC. 








Two New Minerallac Quality Products 
Designed for Jobs Too Heavy for 
Standard Jiffy Clips 


MINERALLAC 


Heavy Duty so Medium 
JIFFY CLIPS 
hesiell 



















Also 
available 
without 
mounting 
hole for 
use with gun. 


THIS INVERTED RIB 


DOES THE JOB 





patent pending 
Made of heavier materials! Has exclusive 
inverted rib, that provides more strength at 
the bend of clip . . . and, of course, adds 
the benefits of famous “Snap On” feature! 
In stock in Zinc-Plated Steel for Thin Wall 
or Rigid Conduit up to 6’. (Hot Dipped Gal 
vanized may be obtained on order) Can be 
substituted for malleable clips 
Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 
MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, II. 


MINERALLAC 


and schools. 


240 W. Front St., Plainfield, N 
744 Broad St., Newark, N. J 
37 Wall St., New York, N. Y. 








75,000 Shares 


COMMON STOCK 


(Par Value 10c Per Share) 


MARCUS 


TRANSFORMER CO., INC. 
OFFERING PRICE: 


$41.00 Per Share 


MARCUS TRANSFORMER CO., INC., 


Rahway, New Jersey, is engaged in the 
business of engineering, designing and 
manufacturing an extensive line of dry 
type and liquid filled transformers sold 
ihroughout the country for use in in- 
dustria! plants, office buildings, homes 


For your copy of 


Offering Circular write to: 


BERRY & COMPANY 


STOCKS @ BONDS @ MUTUAL FUNDS 
J. PL 5-3700 


MA 3-0190 
WH 4-1812 
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Bush Appointed Senior 
Consultant for Ebasco 


Richard M. Bush has been ap- 
pointed a senior consultant on the 
Washington D. C. staff of Ebasco 
Services, Inc. 

Prior to joining Ebasco, Bush 
spent 16 years with the U. S. Army 
Corp of Engineers, serving in Wash- 
ington as chief of its Power Branch 
since 1955. 

He has had 37 years experience 
in the electric power field. He joined 
Virginia Electric & Power Co in 
1926 and remained with the com- 
pany until 1942, except for two 
years as a division manager with 
Western Public Service Co. 





Lewis Named President 
of Sylvania Electric 


Robert E. Lewis has been named 
president of Sylvania Electric Prod- 
ucts Inc. He succeeds Don G. 
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ONE BIT 
FITS BOTH 


2. Electric Drill 


New Irwin Adapter 
Shank Wood Bit 


Now you can eliminate the 
need to stock two types of 
wood auger bits. Irwin’s new 
Adapter Shank Bit fits both 


hand braces and power drills. 


With hand braces, use the 
Adapter Shank Bit as it 
comes. Cut off taper square 
and the Adapter Shank, with 
its 6 “hex flats”, chucks per- 
fectly in power drills or hand 
braces, either one. No wob- 
ble, no run-out. Clean, effi- 
cient cutting action. Reduces 
inventory and record keep- 
ing by 50%. Saves time on 
the job, too. Call your dis- 
tributor, or write today for 
complete information. Sizes 
4/16” to 17/16”. both solid 
center and single twist types. 


All Irwin Adapter Shank Wood 
Bits are forged in one piece from 
special steel and heat tempered full 
length for longer life. Plastic coating 
on balanced cutting heads guarantees 
factory-fresh sharpness, unequalled 
performance. Widely used by utilities, 
electricians and construction workers. 


H RWI bari auger bits 


screw drivers 


Wilmington, Ohio 
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Mitchell who will continue as chair- 
man of the board. 

Lewis had been senior vice presi- 
dent of Sylvania. He was formerly 
with Argus Cameras, Inc, an inde- 
pendent company before its com- 
bination with Sylvania in 1957. He 
had served as its vice president and 
general manager, and president 

Prior to joining Argus, Lewis was 
a consulting management engineer 
with Sanderson & Porter, an engi- 
neering firm; treasurer and a di- 
American Steel & Wire 
Co; president of Cleveland Wire 


rector of 


Spring Co; and controller and as- 
sistant to the president of Batten 
Barton, Durstine and Osborn 





Kearney Joins EEl 
as Staff Assistant 


John J. Kearney has joined Edi- 
son Electric Institute as staff as- 
sistant and secretary to the commit- 
tee on Atomic power. He is the 
former assistant managing techni- 
cal editor of Electrical World. 

Before joining the magazine, 
Kearney was with Ebasco Services 
Inc, where he worked on the prepa- 
ration of specifications for power 
plant equipment and supervising 
plant start-ups. Before that he 
taught mathematics at Notre Dame. 

He is a member of the Atomic 
Industrial Forum, the Nuclear 
Energy Writers Assn, American In- 
stitute of Electrical Engineers, and 
American Society of Mechanical 
Engineers. 
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STRINGING 


SNATCH 
BLOCKS 


SERIES 73 


WIDENED THROAT 


SAFETY LOCKING 
TYPE 


This widened throat design is ideal 
for reconductoring, when new con- 
ductor is pulled through or old 
conductor is pulled out. Widened 
throat provides trouble-free pass- 
age for connector, compression 
joints, swivels and splices. 


Maximum strength, minimum 
weight. Sturdy aluminum alloy 
sheave; smoothly polished groove. 
Six sizes: 7’’ thru 20” sheaves for 
conductor thru 1.506 OD. 

Forged steel fittings 






NEW CATALOG 


on complete line 

of S&R Conductor 
Stringing Equipment 
sent on request. 


SHERMAN & REILLY, INC. 


ENGINEERS AND MANUFACTURERS 


CHATTANOOGA 2, TENNESSEE 
Telephone AMherst 7-1273 
TWX CT-7036 
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ELECTRICAL MEASUREMENT 
ANALYSIS 





: much 1 ‘ By Ernest Frank, 
Executive Officer, Dept. of Electrical Engi- 
neering, The George Washington U. 443 Pp.. 
244 illus $8.75 


STEAM TURBINE PERFORMANCE 
AND ECONOMICS 


Just Published 


By R. L. Bartlett, Large Steam 
bine-Generator Dept., General 
308 pp.. 182 illus... $12.50 


Tur- 
Electric Co 


ELECTRICAL CONSTRUCTION 
COST MANUAL 


By R. E. Johnson, President, Sturgeon 
Electric Co., 427 pp.. 226 illus., $10.00 


Just Published 
ENGINEERING MANUAL 


' 
I 
i 





by a f 
Oklahoma, 
and tables, $9.50 


FREE EXAMINATION 


ns. Pr 
R. H. Perry, U. of 


450 illus 


-~—-=- EXAMINE THESE BOOKS FREE ——- 
McGraw-Hill Book Co., Dept. W-1-16 
327 W. 41st St., New York 36, N. Y 


Elec. Meas. Manual 
Steam Turt Pert 
Elec. Cons. Cost Manual 


| 
| 
| 
| 
| 
| 
| 
| 
Eng. Manual | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
' 


For price and terms outside U. S 
write McGraw-Hill tnt'l., N.Y¥.C W 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 











Manufacturers Literature 


To request literature, use code numbers indicated for each item when 
filling in Reader Service form on page 88. 

METAL SWITCHGEAR 1160-v, Class B. Johns-Manville, 22 E 40 St 
3000-amp continuous, 350-Mva IC, com New York 16, N. ¥ D& 
ple I of indoor and standard and 
walk-in outdoor types. Construction and OPEN-TYPE MOTORS, “Super-Seal 
performance features, ratings and dimet for applications previously requiring en 
sions given in 24-page Bulletin 2804-1A closed designs. Bulletin 0S-51B9040, Allis 
I-T-E Circuit Breaker Co, 1900 Hamilton Chalmers, Milwaukee 1, Wis D 
St. Philadelphia. P D1 

VIOBILE SUBSTATIONS in rat COMBINATION DUCT SYSTEMS 

through 10 Mva. 69 kv and below and component parts, for low. tension 

{ ormel r voltage service Catalog No. 758, 20° pages 

\ { ind lo Walker Bros, Conshohocken. Pa D110 
) For restoration o 

PRENED. “Heke. GROEN IIMING CONTROLS — explosion 

re ae is Ki proot Recycling, time delay, interval! 

we s and several low voltages ajansed time. For hazardous atmospher 

o ; eithe delta « wre Bulletin elapsed time Or NaZardous alMosf sgn 
61B9060 \Hlis-( Se Milwodks 8 pages. Industrial Timer Corp, 140 

McCarter Highway, Newark, N. J D1! 
W 2) 
CONTROL CABLI plastic GE PUBLICATIONS: General Elec 
{ and packeted, 600 v. Specificatio Co, Schenectady 5, N. ¥ 
or sm diameter, signal, supervisory Industrial Motor Control Centers 
( lexi control cables. Six-page in NEMA sizes 1-6. Bul. GEA-497 9D 
old Che r Cable Corp, 153 Oakland 12 pages D12 
Ave. Che N. ¥ D3 Transformers Mercury Arc Rectifier 
Bulletin GEA-6845. 6 pages D13 
SPLICING AND TERMINATING Mercury Arce Rectifiers, pumpless 
ubber-1 ted neoprene-jacketed power Bulletin GEA-6848. 12 pages D14 
contro Materials and pro Selector Guide, Surface Heating 
cedures for operator to follow outlined ratings for surface, platen heating, heat 
Book 34 page Kaiser Aluminum up time. 4 pp. GE-6146B D15 
& ¢ il Sales. I 919 N Michigat 
Ave. Chicago 11, Til D4 NEMA PUBLICATIONS: National 
Flectrical Mfg. Assoc, 155 EI 14 St 

NEOPRENE POWER CABLES New York 17. N. 

Crescent Hyvolt, for installation in con Semiconductor Rectifier Truck 
derground ducts, open air or di JZattery Charger Units, 19 pages, price 

wet or dry locations $O¢; Electroplating Units, 21 pages, price 

st inder Hyvolt-Butyl in 10¢; Cathodic Protection Units, 17 pages 
pplied b rtical continuous price 40¢; Selenium Cells and Stacks, 35 

car tion process. Engineering Speci pages, price S0¢; Copper-oxide Cells and 

ca No. ES-105, Crescent Insulated = Stacks. 30 pages, price 50¢; Safety Code 
W & Cal Co. Trenton, N. J D5 10 pages, 30¢ D16 
Industrial Heating Units and Devices 

“INSULATION TESTING BY D-¢ HU 1-1958 gives voltage and wat 
METHODS” a technical treatise tage ratings, dielectric test, spacings, di 
concer! with insulation maintenance Of — mensions, terminations, and mounting 

trical apparatus Tables, equations holes. Price 30« D17 
ontained in Chapters on tests, types of 

ap teste Ss - men » » 
rr Die disiectic Gu at miata sacl VOLTAGE CONTROLENNS 
chart. 45 pages, $2.00 James G. Biddle used in street and highway lighting. Ap- 
Co. 1316 Arch St Philadelphia 7. Pa. D6 proved specifications 8 pages. Edison 

Electric Inst., 750 Third Ave., New York 

D © HEAT EXCHANGER MOTOR !7: %: ¥ Dis 
for ratings from 25-300 hp, constructed 
in xplosion-proof enclosure. Bulletin IEC VOCABULARY Latest sec 
No. 3000. Louis Allis Co, Dept. P, 427 tion of 2nd edition. Contains 90 term 
E. Stewart St.. Milwaukee 1. Wis D7 and definitions in 8 languages. IEC Pub 

lication SO (35). American Standards 
‘QUINORGO AND QUINTERRA” \ssoc, Dept. PR23, 70 E. 45 St.. New 
electrical insulation Catalog sheets York 17, N. Y. D19 
on types Quinorgo No. 3000 and No 
41000, Class B (for electrical equipment FRIANGLE TANDEM TRAVELER, 
operating up to 130 C), also on Type 3. used with conventional stringing blocks. 
and 3-2 ply silicone-saturated, Class H Keystone Services, Inc., P.O. Box 7766, 
Quinterra, Types 5 and 5-2 ply Quinterra Denver 16, Colo. D20 
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Books 





Primer on Water Power 


Water Power Engineering. By Rolt Ham 


mond. Published by Heywood & Co, Ltd, 


London, England. Distributed by The Mac 
Millan Co, 60 Fifth Ave, New York 11 
N. Y. 293 pages, illustrated. Price $10.00 


This small, five-chapter, book gives 


n excellent survey of the water powel! 
ndustry particularly outside of the 
United States. This book has 
for the U. S. engineer who 
picture of this 


cusses universal designs and 


Valuc 
wishes a 
OAC Ci as ais 
| 1 field it di 


problems 


Ihe chapter headings are: The 
vater power industry, water turbine 
design, electrical problems, hydro 


electric developments and tidal powel 


Vacuum Tubes and Transistors 


YVacuum-Tube and Semiconductor Elec 
tronics. By Published by 
McGraw-Hill Book Co, 330 W 42nd St 
New York 36, N. Y. 632 pages, illustrated 


$10.00 


Jacob Millman 


Price 


The author intended this text for 


n electronics at the under 


rraduate level. It is very 


first course 


timely be 


cause it has integrated the material on 
vacuum tubes and transistors for the 
first time, according to the publisher 


Ihe author starts with a treatment 
of charged particles in fields, discusses 
metals and semiconductors, and then 
develops tube 


design and application 


n the usual manner It is clearly 


written and well illustrated 


Books Recently Received 


Basic Electricity, Second Edition. By P. B 
Zbar. Published by McGraw-Hill Book Co 
330 West 42nd St, New York 36, N. Y 


97 pages, illustrated. Price $2.25. 


Economic Operation of Power Systems. By 
L. K. Kirchmayer. Published by John Wiley 
& Sons, Inc, 440 Fourth Ave, New York 16, 
N. Y. 256 pages, illustrated. Price $12.00. 


You and Management. By D. R. Davies and 
R. fT. Published by Harper & 
Brothers, 49 East 33rd St, New York 16 


N. Y. 264 pages, $4.50 


Livingston. 


illustrated. Price 
Productive 


C. J. Dwyer. 


Uses of Nuclear Energy. By 
Published by National Plan- 
ning Association, 1606 New Hampshire 
Ave, N.W., Washington, D. C. 74 pages 
Price $1.25. 


Industrial Electronics Handbook. 
W. D. Cockrell. 


Edited by 
Published by McGraw- 


Hil Book Co, 330 West 42nd St, New York 
36, N. Y. 1,408 pages, illustrated. Price 
$22.50. 
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SEARCHLIGHT SECTION 


(Classified Advertising) 


EMPLOYMENT: 
BUSINESS: 


DISPLAYED RATE 
EMPLOYMENT ppt cnn La 
Subject to Agency Cormnm 
ee a abi oy OPPORTUNITIES $16.85 

nch 


$22.87 per inc 








“OPPORTUNITIES ' 


<n ee 


:EQUIPMENT 
:USED OR.RESALE 





roomenedpepsinng RATE 
$1 80 a line mum 3 lines. To fig re advance 
ayment count rg average words as a 


PROPOSALS $180 a ‘ ‘ 











all av ng on other thar 
ce nek ‘basis jec missior BOX NUMBERS 
ON ADVERTISING. INCH is mea neh v ayed ac 
ally on one colur 3 co hes—to a 
page DISCOUNT OF 10% if f payment is made a 
fo lk a call wren. FOR SALE ADVERTISE vance for four consecutive sertions of und ay 
MENTS acc n Displayed Style t F 4 
Send New Advertisements t assified Advertis f— tr NV d, P.O. Box I N.Y. 36 Y 
—-—- 
{ OX ( 
ENGINEER-DISTRIBUTION 
\i 





@ 
POSITION VACANT 


Wanted—University graduate Engineer with 


POSITIONS WANTED 
Meter and Relay Specialist with administra- 


ence é r ha 


he PW 


Electrical Superintendent, 25 years experience 


—~PROFESSIONAL SERVICES- 





Graduate, 5-10 years experience in field 


and office with systems 33 kv and be 


low. Must be experienced in design and 
planning. Good opportunity with ex 


panding consulting firm in Chicago. 


Send complete resume of education and 
experience to Box 


P-962 





_ 











LARGE POWER EQUIPMENT 
Prompt Stock Shipment 
RENUBILT MOTORS - GENERATORS 
TRANSFORMERS - CIRCUIT BREAKERS 
DO YOU GET OUR STOCK LIST? 
BELYEA COMPANY, INC 
51 Howell St Jersey City, N. J 
OL-3-3334 








BLACK & VEATCH 
t Desig Sur ( 





JENSEN, BOWEN & FARRELL 
Fy ne 


gatior epre ation Studies 


” Re gulatory and 





r quirement 
( ( naiee Pecsety Seced 
‘ ratior 
4 A r. Michigan 








THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 








PIONEER SERVICE & 
ENGINEERING CO. 








COMMONWEALTH 
SERVICES INC. smaiocengpleongs INC. 


Management and ting and Desig 
Business Consultant Engineers 

300 Park Ave > E. Washington 

New York 2 N. ¥ Jackson, Michigan 








SANBORN MAP COMPANY 
Nation Wide Mapping Sert 


@ Utility Area Base Maps 
@ Symbolized System Portrayal 
Atlanta New York Chicago San Francisco 








ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, Electronic, Environmental, Photometric 
and Chemical Lab rat rie Testing, Research, In 
r nd Certification 





SARGENT & LUNDY 
Engineer 
140 South Dearborn St 


Chicago, Il 








HOOSIER ENGINEERING 
COMPANY 


Erection and Maintenance of 
Electrical Transmission and Distribution Lines 


1350 Holly Ave., Columbus 16, Ohio 











Consulting Engineers 
Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 

Power Stations @ Transmission @ Distribution 

Industrial Plants @ Process 


1333 North Second Street Abilene, Texas 
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Readers Forum 





Electric’ or ‘‘Electrical’’ 
lo the Editors 


What is the policy of experts like 


yourselves in the matter of “elec- 


tric’ versus “electrical”? Do you 
lave a handy rule as to which ts 
ised where, or do you just take 


spirin and hope for the best? 


If you cannot help me (Webster's 


Unabridged can't either) perhaps 


your readers would like to share 


‘Ir Suggestions 


Frustrated 


Technical Translator 


George C. Thornton 


Y4 Roosevelt Square 


Englewood, N. J 


1 dS¢ Cle rie { es but Cle’ 
Miusacturers We iS¢ 

i ) S Puil é rical 
awpmen Our rule , 10 app a 

u i | AMON We 

ld el /)leE Heveestiol 


Gas Light Poor, Costly 


fo the Editor 
You editorial in tl c Oct ber | 3. 
INS Electrical World Stop Gas 
Fad” interested the writer, 


nce we think that the gas industry 
tstanding job in sell- 


poor light, an expensive light, 


ye an ou 


dangerous 


’ ‘ r) > 
Te! » some CAaSCS, i 


Advertising Index 


light, to the general public 

We would like to suggest that the 
electric utility industry, through the 
E.E.I. Merchandising Committee. 
get some manufacturers of yard lights 
to produce a light with a photo 
electric cell on it to control the turn- 
ing on and off of the light. This is 
one of the big selling points of the 
gas light—that it requires no turning 
Phe 100 
watt bulb could be of the 125 volt, 
heavy duty, so it 


on and off of service 75 o1 


could have ex- 
tended life and be able to compete 
with the gas mantel 
the gas lig 


ht is 


installed, the 
would have to be 
It IS 
ound in the various towns and see 
the installation of 
gas mantel lights, 


emind us in the electrical indus- 


sold for 
program 


competitive 


Since 


fifty dollars 


really irksome to drive 


these obsolete 


which we have 


try that we were certainly asleep 
on a tremendous potential market 
for electric lighting 
P. T. Baird 
Operations Superintendent 
Consumers Public Power District 


Lincoln 1, Nebraska 


How to Handle “‘Hot”’ 
lo the Editor 


Chemists, physicists, and the 


rapidly growing group of people in 
the nuclear industry are using the 
term “HOT” to indicate radioactive { 
substances or contaminated areas 
In the electrical industry, “HOT” | 
means electrically energized and has 
been so used by engineers, electri- 
clans, and power people generally 
for more than 50 years. 

Language, of course, is tree. But 





no one wants to be guilty of pla- 
giarism—least of all those who are 
taking us into the nuclear age. This 
IS as good a time as any to adopt 
or coin a word to designate radio- 





activity—some which will set it 
apart from the well-established 
electrical meaning 

We overwork the word “HOT”, 
inyway, When using it for tempera- 
ture, news, stolen goods, wars, 
novels, and peppery foods. Surely 


our nuclear friends can find an ap- 
propriate new term for radioactivity, 


such as acrid, toxic, radiant, or ac- 
tinic 

Why not start a little contest for 
the word? First prize—one lead 
shielding block! 

Carl T. Grauet 


Electrical Enginee 
Lawrence Radiation Laboratory 
University of California 
Livermore 

188830 Sandy Road 

Castro Valley, California 
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NOTHING 
MISSING 
NO-MELT INHIBITOR 
CLEAR MARKING IN THIS 
BRIGHT COLOR CODING PICTURE 


SNAP CAPS 
Ye’ & %’’ DIAMETERS 





Reliable Aluminum Service SQUEEZ Sleeves 


give you everything — including an inhibitor ' ' . 

Reliable Aluminum Service SQUEEZ Sleeves are unusually 
well marked, capped and color coded. Name, catalog 
number and die groove are clear. Inhibitor is in measured 
amount. 


compounded with granular additives in 


a no-melt petroleum base. Joints are sealed, 





excellent contacts induced by the 
additives are protected. The inhibitor 


compound has a temperature range of —10° 





to +600°F.; there is no melting point. 


Ya" and 5%” sleeves use standard “X” and “Y” die grooves, 
or tested substitutes, for compressing. 





Write for the new Reliable SELECTABLE . . . the quick 
and easy way to select the sleeves you need for 
your conductor combinations. 

















COMPANY FRANKLIN PARK, ILL. 
ada: Hayes Steel Products, Ltd., Merritton, Ont. 








f | SIMPLE STEPS TO MEET 
FUTURE LOAD DEMAND 


Many areas within utility systems will require higher distribution system 
voltages due to load growth in the foreseeable future. The problem 
of installing transformers of the proper voltage for today’s needs and 
then later installing transformers with higher voltages is eliminated 
with Moloney’s S-M Distribution Transformers. Moloney S-M Distri- 
bution Transformers are easily switched from one voltage to another by 


means of the externally operated series-multiple switch. 


ME 58-31 


VOLTAGE RATINGS—2400/4160Y x 7200/12470, 
i800/8320Y x 14400/24940 Grd. Y, 7200/12470 x 14400/24940 Grd. Y 


SALES OFFICES IN ALL PRINCIPAL CITIES 
FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONT., CANADA 











